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1.1  PURPOSE  ANO  SCOPE.  Terminal  VHF  Omnidirectional  Range 
(TVOR)  equipment  is  used  at  Army  Airfields/Army  Heliports 
(AAF/AHP)  to  provide  a radio  navigational  aid  (NAVAIP)  to 
enrouted  aircraft.  A transmitted  composite  sinnal  whose  phase 
differs  in  azimuth,  provides  an  infinite  numher  of  course  radials 
which  enable  the  aircraft  crew  to  determine  their  course  relative 
to  magnetic  north.  The  TVOR  system  also  provides  voice 
transmission  and  automatic  identification  of  the  facility.  It  is 
the  purpose  of  this  standard  engineering  installation  package 
(SEIP)  to  provide  guidance  and  standard  engineering  data  for  the 
development  of  an  engineering  installation  packaoe  (EIP'  for  a 
specific  TVOR  facility.  This  SEIP  provides  site  survey  data, 
installation  specifications  and  instructions,  typical 
installation  drawings,  a hill  of  materials  (BOM),  quality 
assurance  (CA)  procedures,  test  and  acceptance  procedures,  and 
completion  certification  format.  The  information  will  be  adapted 
for  the  engineering  and  installation  of  specific  TVOR  facilities 
worldwide. 

1.2  SYSTEM  DESCRIPTION.  The  solid  state  AN/FRN-41  TVOP  system 
is  comprised  of  four  basic  components:  Transmitter  Group, 

0T-117/FRN-41  (electronics  assembly).  Detector,  Padio  Frequency, 
DT-003/FRN-41  (field  detector).  Antenna,  AS-3323/FRN-41 , and 
Control-Indicator,  C-1052G/FRN-41  (remote  control  unit).  The 
transmitter  group  is  installed  in  Shelter,  S-597/FRN-41 , and  the 
antenna  is  mounted  on  the  flat,  roof  housed  «n  a fiber  glass 
radome.  The  roof  of  the  shelter  serves  as  the  counterpoise  for 
the  antenna  with  the  field  detectors  mounted  nn  the  rim  of  the 
shelter  roof.  Transmitter  Group,  OT-117/FRN-41  units  are  modular 
and  mount  in  a 19-inch  rack.  All  units  associated  with  the 
electronics  assembly,  except  the  TVOR  power  monitor,  are  mounted 
on  drawer  slides.  Each  unit  has  built-in  test  and  calibration 
features  and  a self-contained  supply. 

1.2.1  Functional  description.  Tbe  Transmitter  Group, 

OT-117/FRN-41,  figure  1-1,  operates  in  the  frequency  range  of 
108-118  MHz  with  channels  spaced  eve^y  50  kHz.  The  course 
information  is  omnidirectional  and  provides  the  aircraft  a 
bearing  to  or  from  the  TVOR  facility  relative  to  maone’tic  north. 

A functional  system  block  diagram  ’S  shown  in  figure  1-2.  The  RF 
power  monitor,  fioure  1-3,  is  a panel-mounted  unit  located  at  the 
top  of  Equipment  Rack,  MT-C011,  and  contains  three  power 
sensors.  The  purpose  of  this  unit  is  to  measure  both  tv  forward 
and  reflected  power  of  the  carrier  and  sidebands  going  to  the 
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Figure  1-1.  Transmitter  Group,  0T-117/FRN-41. 
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antenna.  Control-Indicator,  C-10527/FRN-41  (local  control), 
figure  1-4,  provides  the  interface  and  contro’*-  for  complete 
local  and  remote  control  of  all  TVOR  system  functions.  All  power 
for  the  various  units  of  the  TVOR  system  is  applied  through 
Control-Indicator,  C-10527.  Also,  alarm  information,  transfer 
and  shutdown  action  is  evaluated  and  controlled  by  this  unit. 
Transmitter,  T-1394/FRN-41  (carrier  transmitter),  figure  1-5, 
generates  the  carrier  signal  for  the  composite  TVOR  signal  while 
Transmitter,  T-1395/FRN-41  (sideband  transmitter) , figure  1-6, 
replaces  the  conventional  mechanical  goniometer  and  generates  two 
suppressed  carrier  double  sideband  signals.  The  system's  four 
most  critical  parameters:  the  9960  Hz  reference,  30  Hz  variable 
signals,  and  the  bearing  and  identification  signals  are  monitored 
by  Monitor,  Phase  Modulation,  ID-2179/FRM-41.  When  a malfunction 
occurs,  the  ID-2179  initiates  an  alarm  signal.  However,  when  all 
system  parameters  are  within  tolerance,  this  is  indicated  by  the 
illumination  of  a green  light.  Detector,  DT-603/FRN-41,  figure 
1-7,  continuously  monitors  the  radiated  signal.  A sample  of  the 
signal,  at  a predetermined  radial,  is  fed  back  to  Monitor, 
ID-2179,  where  the  reference  signal,  variable  signal,  modulation 
levels,  bearing  accuracy,  and  identification  parameters  are 
evaluated.  Antenna,  AS-3323/FRN-41,  figure  1-8,  is  a stationary 
cylindrical  slot  antenna  that  radiates  two  figure-eight  patterns 
at  right  angles  to  each  other.  The  two  patterns  a^e  fed  with 
sidebands  that  are  modulated  and  this  results  in  a rotating 
figure-eight  pattern  that  generates  the  rotating  TVOR  pattern. 
Control-Indicator,  C-10526/FRN-41,  figure  1-9,  provides  the 
interfacing  and  controls  for  remote  operation  of  all  the  TVOR 
system  functions.  Control-Indicator,  C-10526,  permits  the  TVOR 
facility  to  be  unmanned  and  remotely  controlled  via  telephone 
lines  using  a 2-digit  code  to  activate  the  command  functions. 

1.3  TECHNICAL  DESCRIPTION.  The  input  power  requirements  for 
Transmitter  Group,  0T-117/FRN-41,  is  210-260  Vrms,  47-63  Hz.  The 
assembly  has  a normal  power  consumption  of  600  watts:  however, 
operational  requirements  may  cause  this  pov/er  consumption  to 
reach  a maximum  of  1200  watts.  The  system  operates  in  the 
frequency  range  of  108-118  MHz  with  a frequency  stability  of 
0.002  percent  and  effective  radiated  power  of  50  watts.  The 
system  azimuth  and  ground  check  azimuth  accuracy  are  +2.0  and 
+0.75  degrees  respectively.  The  AN/FRN-41  TVOR  is  an  amplitude 
modulated  system  that  has  a maximum  modulation  distortion  rate  of 
1 percent.  Carrier  harmonic  suppression  is  -60  dB  and  subcarrier 
harmonic  suppression  ranges  from  -30  dB  for  the  second  harmonic 
to  -60  dB  for  the  fourth  harmonic.  The  maximum  sideband  power  is 
5 watts  (adjustable)  and  Antenna,  AS-3323,  can  be  continuously 
tuned  to  any  TVOR  channel  from  108-118  MHz.  The  antenna  voltage 
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standing  wave  ratio  (VSWR)  for  the  carrier  or  either  sideband  is 
less  than  1.1  and  the  antenna  can  handle  carrier  powers  up  to  200 
watts.  For  additional  in-depth  technical  information  refer  to 
chapters  1 and  4 of  Document  No.  CM106. 

1.4  SUPPLEMENTARY  EQUIPMENT.  The  preponderance  of  the  TVOR 
systems  presently  scheduled  for  installation  are  programed  to 
receive  an  automatic  terminal  information  system  (ATIS)  to  tape 
record  AAF/AHP  control  tower  radio  transmissions  and  repetitively 
rebroadcast  the  messages.  The  equipment  being  provided  is 
Recorder-Reproducer  Set,  Type  TRC-89-4,  figure  1-10,  manufactured 
by  the  Stancil -Hoffman  Corporation.  Sufficient  detail  is 
provided  in  this  document  for  the  installation  of  the  TRC-89-4. 
Performance  testing  details  for  this  equipment  are  found  in  the 
comnercial  service  manual  for  the  TRC-89-4,  chapter  5. 

1.4.1  The  TRC-89-4  provides  for  recording  and  playback  of  an 
audio  message  information  channel  on  1/4-inch  wide  magnetic 
tape.  Examples  of  routine  information  provided  pilots  using  this 
equipment  include  weather  conditions,  runway  conditions,  and 
time.  The  TRC-89-4  has  a remote  control  capability  with 
provisions  for  output  monitoring  at  both  the  local  and  remote 
control  stations. 

1.4.2  The  TRC-89-4  is  comprised  of  five  main  assemblies: 
Recorder/Reproducer  Assembly,  Model  TRC-89;  Remote  Control 
Assembly,  Model  CU-89;  microphone  assembly;  cassette  assembly; 
and  power  cable  assembly.  The  input  power  for  the  ATIS  is 
115/230  Vac  +5  V,  50/60  Hz  with  a normal  power  consumption  of  40 
watts  (max)  for  60  Hz  operation,  and  a power  consumption  of  60 
watts  (max)  for  50  Hz  operation. 

1.5  LIST  OF  APPLICABLE  DOCUMENTS, 
a . Government  documents. 

(1)  Manuals. 

CCTM  105-50-21  — Telecommunications  Engineering-Installation 
Practices,  Installation  General. 

(2)  Regulations. 

CCR  702-1-2  — USACC  Quality  Assurance  Program  for 

Engineering,  Installation,  and  Acceptance 
of  Communications  Electronics  Equipment 
and  Systems. 
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CCCR  702-1  --  USACEEIA  Quality  Assurance  and  Testing 
Program. 

CCCR  702-2  — Preparation  of  Documentation  for  Test  and 
Evaluation  of  Communications-Electronics 
Materiel. 

CCCR  702-3  — Role  of  the  Test  Director 

CCCR  702-4  — Quality  Assurance  During  On-Site  Installation. 

CCCR  702-7  — Product  Assurance  Quality  Assurance  Corrective 
Actions 


CCP  700-20  — List  of  Nonadopted  Commercial  Items  of  Equipment. 

USACEI  Bn  Pamphlet  105-3  --  The  Communications-Electronics 

Installation  Planning  and 
Implementation  Guide. 

SB700-20  --  Army  adopted/other  items  selected  for 
authorization/list  of  reportable  items 

(3)  Technical  Bulletins. 

TB  95-1  — US  Army  Air  Traffic  Control  and  NAVAID 
Facility  Standards. 

(4)  Directives. 

DCAC  370-160-2  --  Installations  and  Construction-Management 
Responsibility  for  Site  Surveys. 

DCAC  370-160-3  — Installations  and  Construction,  Site 
Survey  Data  Book  for  Communications 
Facilities. 

CCC-TED-75-TP-200  — Quality  Assurance  Evaluation  and  Tech- 
nical Acceptance  Test  of  World-Wide  Army 
Airfields/Heliports  Communications  and 
Navigational  Aids  (Revision  2)  Test  Plan. 


(5)  Air  Force  Technical  Manual  (Air  Force  Communications 
Service  (E-l  Standard),  Standard  Installation  Practices). 


TO  31-10-2  through  31-10-29 
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b.  Non-Government  documents. 

Document  No.  CM106  — Technical  Manual  for  VOR  Navigational 

System  Part  No.  136060-100. 

Document  No.  CM016-1  — Supplementary  Technical  Manual  for  VOR 

Navigational  System  Part  No.  136060-100. 


(Copies  may  be  obtained  from  E-Systems  Inc.,  Montek  Division, 
2268  South  3270  West,  Salt  Lake  City,  Utah  84119) 

Service  Manual—  Service  Manual  and  Circuit  Diagrams  with 
Illustrated  Part  Breakdown  Recorder- 
Reproducer  Part  No.  10-003-4,  Type  TRC-89-4. 

(Copies  can  be  obtained  from  The  Stanci 1 -Hoffman  Corporation,  921 
North  Highland  Ave.,  Hollywood,  CA  90038) 

Two  copies  of  each  non-Government  document  or  manual  listed  in 
this  section  are  provided  with  Recorder-Reproducer,  TRC-89-4  and 
Transmitting  Set,  Radio,  AN/FRN-41.  A government  technical 
manual,  TM  11-5825-266-14,  Radio  Transmitting  Set  (AN/FRN-41)  is 
being  prepared  and  will  replace  the  AN/FRN-41  commercial  document 
when  available.  Additionally,  all  Air  Force  technical  orders  are 
available  through  normal  publication  procurement  channels. 

1.6  COMMENTS  ON  PUBLICATION. 

1.6.1  Users  of  this  publication  are  invited  to  submit 
recommendations  for  improvement.  Comments  should  be  keyed  to 
the  drawing,  page,  paragraph,  and  line  of  the  text  where  change 
is  recommended.  A mailing  card  for  convenience  is  bound  with 
this  SEIP.  Comments  should  be  sent  directly  to  the  Conmander, 
Headquarters,  US  Army  Communications-Electronics  Engineering 
Installation  Agency,  (HQ,  USACEEIA),  ATTN:  CCC-CED-SEP,  Fort 
Huachuca,  Arizona  85613. 


1.6.2  Requests  for  USACEEIA  regulations  and  forms  should  be 
addressed  to  the  Commande’",  HQ,  USACEEIA,  ATTN:  CCC-SPT-RM,  Fort 
Huachuca,  Arizona  85613. 
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SECTION  2.  SITE  SURVEY  DATA  AND  CHECKLIST 

t ' 2.1  GENERAL.  This  section  provides  the  information  to 

accomplish  the  preliminary  engineering,  equipment  layout,  and 
site  surveys  associated  with  the  installation  of  the  AN/FRN-41 
TVOR  system. 

2.1.1  Site  selection  for  the  AN/FRN-41  is  a compromise  between 
ideal  conditions  and  practical  necessity.  Under  ideal 
conditions,  the  installation  would  be  located  on  flat  terrain  and 
devoid  of  metallic  fences,  overhead  power  and  telephone  lines, 
heavily  wooded  areas,  hangars,  and  other  obstructions  for  several 
thousand  feet  from  the  facility.  Since  ideal  sites  are  seldom 
found  in  areas  where  operational  conditions  require  these 
facilities  to  be  installed,  a practical  criteria  is  needed. 

2.2  SITING  CRITERIA.  The  following  requirements  are  the  siting 
criteria  for  the  installation  of  the  AN/FRN-41  and  pertinent  to 
obtaining  optimum  technical  performance  of  the  equipments. 

Unless  otherwise  specified,  measurements  are  made  from  the  center 
of  Shelter,  S-597/FRN-41. 

2.2.1  The  land  should  be  flat  to  3000  feet  in  all  directions. 

2.2.2  There  should  be  no  rise  to  the  ground  the  first  200  feet; 

beyond  this,  no  downgrade  in  excess  of  4 percent  to  1000  feet. 

2.2.3  The  contour  of  the  terrain  should  be  as  even  as  possible 

around  the  facility.  Undulations  in  the  first  1000  feet  should 

not  exceed  the  average  grade  by  more  than  1 percent  of  the 
distance  between  the  center  of  the  shelter  and  such  undulations. 

2.2.4  There  should  be  no  object  within  the  first  3000  feet; 
however,  the  maximum  height  of  any  object  within  3000  feet  must 
be  below  the  horizontal  plane  of  the  shelter  roof.  Compromises 
within  these  limitations  are  as  follows: 

2. 2.4.1  No  structure  elevated  more  than  5 feet  within  750  feet. 

2. 2. 4. 2 No  structure  to  extend  above  a 2°  vertical  angle 
measured  at  ground  level  at  the  center  of  the  shelter. 

2. 2. 4. 3 No  aerial  conductors  within  750  feet  of  the  shelter. 
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2. 2. 4. 4 Between  750  and  1200  feet,  no  aerial  conductors  unless 
they  continue  on  a straight  line  from  the  shelter  on  one  radial 
and  undulate  no  more  than  necessary. 

2. 2. 4. 5 Beyond  2000  feet,  no  aerial  conductors  should  extend 
above  a 1.5°  vertical  angle,  or  extend  more  than  0.5°  above 

the  horizontal  plane  of  the  shelter  roof  unless  they  continue  on 
a line  within  +5°  of  one  radial. 

2.2.5  No  wire  fences  within  500  feet.  Beyond  500  feet,  no  wire 
fences  extending  more  than  0.5°  above  the  horizontal  plane  of 
the  shelter  roof  unless  they  continue  along  one  radial. 

2.2.6  No  groves  of  trees  within  1000  feet  of  the  shelter. 

2. 2. 6.1  Between  1000  and  2000  feet,  no  groves  to  extend  above  a 
2°  vertical  angle  measured  at  ground  level  at  the  shelter. 

2. 2. 6. 2 An  occasional  tree  not  exceeding  35  feet  in  height  may 
be  tolerated  beyond  750  feet. 

2.2.7  At  the  AAF/AHP,  buildings  should  be  located  on  a radial 
that  is  parallel  to  their  long  side. 

2. 2. 7.1  Shelter,  S-597/FRN-41,  should  be  located  away  from  areas 
where  aircraft  stand  and  park. 

2.2.7 . 2 The  shelter  should  not  be  located  closer  than  400  feet 
to  the  center  line  of  a runway  or  200  feet  to  the  center  line  of 
taxiways. 

2.3  SITE  SURVEY  CRITERIA.  When  selecting  a site,  the  first  step 
is  to  make  a preliminary  field  survey  or  site  survey  as  required 
by  DCAC  370-160-2  and  DCAC  370-160-3.  The  survey  should  include 
an  actual  field  inspection  of  the  entire  prospective  site  area 
noting  general  topographic  features,  accessibility,  availability 
of  power,  and  obstructions  which  cannot  be  removed.  The 
following  information  must  be  obtained  during  the  survey: 

2.3.1  Coordinates  and  other  adequate  identifying  means  which 
furnish  the  geographical  location  of  the  site. 

2.3.2  Data  for  preparation  of  a site  drawing  shall  include  the 
following  three  sketches  and  a horizon  profile  polar  plot: 
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2. 3.2.1  A location  sketch  to  show  the  location  of  the  site  with 
respect  to  any  AAF/AHP,  air  base,  or  town  in  the  vicinity  as  well 
as  adjacent  roads,  power  and  telephone  lines. 

2. 3. 2. 2 A plot  layout  sketch  to  show  the  natural  features  and 
other  important  details  of  the  site  such  as  plot  dimensions, 
trees,  fences,  drainage  ditches,  existing  buildings,  utility 
lines,  and  other  obstructions  within  2000  feet  of  the  proposed 
location  of  the  TVOR  shelter  and  antenna.  This  sketch  should 
also  show  the  proposed  location  of  the  access  road  and  power  line 
terminal  pole  together  with  the  routing  of  the  underground  and 
overhead  lines  running  from  the  terminal  pole. 

2. 3. 2. 3 A topographic  sketch  of  the  area  out  a minimum  of  1000 
feet  from  the  TVOR  shelter  and  antenna  which  shows  contours  at 
1-foot  levels. 

2. 3. 2. 4 The  horizon  profile  polar  plot  to  show  how  mountains  and 
hills  affect  coverage  at  the  minimum  approach  altitudes  and  out 
to  the  service  volume  of  the  facility. 

2.3.3  Direction  of  prevailing  wind. 

2.3.4  Climatic  conditions. 

2.3.5  Availability  of  telephone  communications. 

2.3.6  Availability  of  electrical  power. 

2.3.7  Availability  of  civil  fire  and  police  protection  if  the 
facility  is  not  located  on  a military  installation. 

2.3.8  Protection  required  against  vandalism. 

2.4  SITE  SURVEY  CHECKLIST.  Prior  to  conducting  the  site  survey, 
a checklist  will  be  prepared  by  the  project  engineer.  The  site 
survey  checklist  establishes  guidelines  for  the  survey  team  to 
ensure  all  pertinent  technical  data  is  identified,  assembled,  and 
properly  documented.  The  survey  team  must  also  have  a complete 
set  of  drawings  to  assist  them  in  the  conduct  of  the  survey. 
Figures  2-1  and  2-2  are  sample  presite  survey  and  site  survey 
checklists,  respectively,  for  the  installation  of  a TVOR  system. 
The  site  survey  checklist,  when  completed,  will  aid  in  preparing 
the  official  survey  report.  The  survey  report  is  required  as  an 
inclosure  to  the  site  concurrence  letter  (SCL)  forwarded  to  the 
responsible  agencies  for  approval. 
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PRESITE  SURVEY  CHECKLIST 
FOR 

INSTALLATION  OF  TERMINAL  VHF  OMNIDIRECTIONAL  RANGE  (TVOR) 

FACILITIES 

1.  General . This  presite  survey  is  being  conducted  to  determine 
the  most  suitable  location  for  a TVOR  facility.  Worksheets 
provided  by  the  site  survey  team  contain  supplementary  data  for 
the  installation  of  this  facility. 


2.  Facility  layout.  Provide  proposed  facility  layout  with 
specifications  and  equipment  characteristics. 


3.  Site  data. 

a.  Site  name  or  identification: 

b.  Site  location:  Latitude: 


kj 


ngitude: 


c.  Azimuth  of  control  tower  from  true  north: 

d.  Distance  to  control  t^fwefc:  

Anticipated  frequency:  > 


e. 


nautical  miles. 
MHz. 


f.  Type  of  emissio^vVsqnbol) : 

g.  Proposed  transmitted  power: 


watts. 


h.  The  horizon  profile  polar  plot  is  shown  on  sheet 
number  drawing _. 


icrNp  P 


i.  Obstructftqp  points  and  other  critical  points  requiring 
detailed  investigation. 


racy  to  which  elevations  and  locations  must  be 


detemri 

k.  Other  Information: 
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4 . Surveying. 

a.  Baselinr  azimuth: 


SETP  012 


(1st TTdTJdT- 


order  rpouired. 


h.  Length  nf  base  line: o rdor  fltqiiirpd. 

(1st,  2d7  3d)  Wy 

(3d  order  accuracy  for  a and  h unless  otherwise  specified^, 

c.  Site  marker  elevation  accuracy  required  is;  + ft, 


team: 


d.  Amount  of  topographic  data  ''pquireN^ro^  survey 


e.  Contour  interval  required; 

f.  Other: 


<3: 


ft  minimum. 


a.  Othpr  transmi tteVst a>ions 


c.  Ammunition  storage  area 


e.  Airfields  and  glide  oaths: 

(!)  For  general  communication  transmittino 


aeronautical  transmittino  at  air  field 


f . Main  highways:  

g.  High-tension  power  Tires  (overhead) 


Figure  2-1.  Sample  Presitp  Survey  Checklist  (sheet  2 of  6) 
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U)  Transmitter  station  feeders: 


(2)  Transmission  lines  and  large  transformer 
stations: 


h.  Railroads: 


Shipping  lanes: 


6.  Real  estate.  A minimum  area  of 
approximate  width  of 
of 


&havino  an 
ate  length 
he  proposed 


farTHTS — n 'i-  ■ '^ul,eo  accommooa^e'the  proposed 

facility.  Define  requirements  by  drawings,  etc.,  as  appropriate. 

7*  Equipment  environmental  conditions. 

“ A/ 


a.  Allowable  operating  temperature: laximum: 
Minimum: o p. 


0 F. 


b.  Allowable  operating  hfflmj^ity:  Maximum: 
Minimum: percent. 

mients:  Frequency: 
!B. 


percent. 


c.  RF  shielding  r 
Attenuation: 

8.  Bui ldinqs 

a.  Electr^ni^quipment  building: 

feet  x width 


X 

( 1 ) Length 

(2)  Ceiling  height:  

floor  load:  

(4)  Shielding  requirements: 


ft. 


feet  above  finished  floor. 
psf. 


(5)  Acoustic  requirements: 


Figure  2-1.  Sample  Presite  Survey  Checklist  (sheet  3 of  6). 
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(6)  Heating  requirement: 

(7)  Air-conditioning:  

(8)  Ventilating:  

(9)  See  sketch  

b.  Power  building. 

(1)  Length:  feet  x width: 


Btu/hr. 


Btu/hr. 

cfm. 


for  equipment  layout. 


feet. 


(2)  Ceiling  height: 

(3)  Live  floor  load: 


feet  a^j^^nlshed  floor. 
psf. 


(4)  Shielding  requirements: 


(5)  Acoustic  requiremen 


(6)  Heating  requir 

(7)  Ventilating 


Btu/hr. 


(8)  Physical  separation  of 
other  buildings. 

(9)  See  sketcf 


cetcfS 


cfm. 

feet  required  from 


for  equipment  layout. 


9.  Power. 


r _ 


a.  Thfe''ant)cipated  power  requirements  are  as  follows 

(1)  Total  technical  load:  kW. 

(2)  Total  nontechnical  load:  kW. 

(3)  Total  power  requirements:  kW  at  

phase,  volts  at  a power  factor  of percent 


Hz. 


Figure  2-1.  Sample  Presite  Survey  Checklist  (sheet  4 of  6). 
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b.  Allowable  voltage  and  frequency  deviations  from  rated 
values: 

(1)  Voltage:  + volts  or  + percent. 


(2)  Frequency:  + 


Hz  or  + 


c.  Standby  power  requirements: 


percent. 
Kw  at 


phase, volts  at  a power  factor  of 


d.  No-break  power  requirements 


_ Hz, 

percent. 


e.  Local  power  company  6ontact 


sqntact^ 


10.  Physical  security  special  requirements: 


11.  Support. 

a.  Personnel. 

(1)  T^^fJfersonnel  required  for  operation: 

(2)  Number  for  each  shift: 


(TitT-  TW 


TW 


(3)  lumber  of  personnel  required  for  construction  and 

installation:  

(4)  Approximate  length  of  time  required  for  construction 

and  installation: 

Figure  2-1.  Sample  Presite  Survey  Checklist  (sheet  5 of  6) 
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b.  Storage. 

(1)  Inside  storage  (heated,  secured): 

(a)  Binned  (sq  ft):  

(b)  Bulk  (sq  ft):  

(2)  Outside  storage: 

(a)  Closed  (sq  ft):  


(b)  Open  (sq  ft) 

(3)  POL  storage: 

(a)  Bulk  (gals): 


(b)  Drum  (sq  ft): 


c.  Vehicles. 

(1)  Type  and  number 


of^ejiicTe 


s required  for 


installation: 


(2)  Special  cranes  or  hoists  required  (specify): 


12.  Other  pertinent  data. 


Figure  2-1.  Sample  Presite  Survey  Checklist  (sheet  6 of  6), 
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SITE  SURVEY  CHECKLIST 
FOR 

INSTALLATION  OF  TERMINAL  VHF  OMNIDIRECTIONAL  RANGE 
(TVOR)  FACILITIES 


1 . General. 

a.  Date:  

b.  Site  location: 


’Installation 


'iu 


Figure  2-2.  Sample  Site  Survey  Checklist  (sheet  1 of  15) 
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o.  Personnel  contacted  or  presort  during  survey 

Marne /Grade  Title  Organization  Phone  Ho. 

(1)  • 

(2)  • 

(3>  - (7 • 

(4) hO: • 

2.  Equipment  to  be  installed; 


a.  Contactor  furnished  ard  instaHexJ^ 

b.  Government  furnished  awd^Vistal led. 

c.  Government  furnished,  cofrh^actor  ir 


stal led. 

actor  installed. 


d.  Equipment  physic* 


scriDtion  chart. 


^ 

r— >s 

Overall 

dimensions 

(in) 

wt 

Qty 

!!omencJ>rts£e 

Height 

Width 

Oepth 

(lbs) 

Coi/fp^ent 


t characteristic  chart. 


Operating 

Conditions 

Input  Power 

Temperature 

Relative  Humidity 

Voltage 

Frequency 

Pnwpr 
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3.  Profiles. 


a.  Location:  

b.  Site  marker  coordinates: 


(1)  Latitude:  degrees  minutes  seconds. 

(2)  Longitude:  degrees  minutes seconds. 


Temperature 


utes seconds. 

: sibil  ity: 


d.  Recorder: 


Instrument  man: 


e.  Elevation  of  ground  at  in^rum^nt: 

f.  Height  of  instrument  i&ove  ground: 


g.  The  true  north  used  redetermine  azimuths  the  horizon 
profile  data  sheet  was  obtainea'hsing  reference  line  established 
as  f o 1 1 ows : 


(1)  Corrected  coi 


north  on 


variation  of 


using  compass  reading  of 


iegrees,  minutes) 


(2)  By 


trigonometric 


surveying  fit 
trie  ffoints  on 


using 


order 


(3)  By 
vations  on 


usina  celestial  obser- 


Figure  2-2.  Sample  Site  Survey  Checklist  (sheet  3 of  15), 


SEIP  012 


16  February  1979 


5.  Topography. 

a.  Make  complete  topographic  map  of  site  with  the  contour 

interval  of feet. 

b.  Give  narrative  description  of  topography  and  the  degree 
of  natural  slope. 

c.  Are  there  any  natural  or  manmad^ objects  which  will  lie 
in  the  radiation  field?  If  so,  provide  H^Cayon  and  estimated 
size. 


6.  Ground  resistance. 

a.  What  is  the  measured  ground 

b.  Where  was  it  obtained 


stance? 


ohms 


7.  Soil  characteristics 


Indicate  type 


15^ 

oTsqeoTeg 


gical  formation: 


b.  Indicate  type  of  soil  (sand,  day,  loam,  rock,  etc.): 


il  uniform  c 


c.  Is  soil  uniform  over  site?  If  variations  exist,  make 
sketch  showing  location  of  different  types  of  soil. 


k? 

i.  Indicate  depth  of 


water  table  below  grade: 


e.  Are  there  seasonal  variations  in  the  water  table? 


f.  Does  the  water  table  vary  over  the  area? . 

If  so,  make  sketch. 


Figure  2-2.  Sample  Site  Survey  Checklist  (sheet  5 of  15). 
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8.  Isolation. 

a.  From  radio  receiving  stations  or  radio  astronomy 
installations,  mark  on  area  map: 

(1)  Type  and  size: 


b.  From  airfields,  mark  q^wea  map: 
(1)  Type  and  size: 


(2)  Distance  and  cftl^rttbn: 

(3)  Type  of  aircraft  operating  from: 


(4)  Is  this  site  within  the  airfield's: 


(a)  C^Se^path? 

(b)  Holding  pattern?  

(c)  Airway? 

c.  From  populated  areas,  mark  on  area  map: 
(1)  Extent  and  population:  


(2)  Distance  and  direction:  

Figure  2-2.  Sample  Site  Survey  Checklist  (sheet  6 of  15). 
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(3)  Do  TV  and  broadcasts  cover  area?  

9.  Interconnecting  communications. 

a.  Distance  from  associated  communications  station:  _ 

b.  Will  right-of-way  be  necessary  for  landline  cables? 


c.  Are  leased  lines  available? 


d.  Is  telephone  service  available? 
10.  Radio  interference. 


a.  Radio  or  radar  transmitt 
(1)  Distance:  


(2)  Direction  (azimuth 

(3)  Frequency: 

(4)  Type  of  emi 

( 5 ) Power : 


miles. 

_ degrees. 


is^^^ymbol)  : 


(kHz,  MHz,  or  GHz). 


kW. 


(6)  Antenna 
applicable 


io  rec 


ern.  (Attach  radiation  pattern  where 


b.  Radio  receiving  stations. 

(1)  01 

(2)  Direction  (azimuth): 


mi les. 
degrees. 


(3)  Receiving  frequencies: 
(Attach  sheets  if  required.) 


(kHz,  MHz,  or  GHz). 


(4)  Receiver  sensitivity  or  type  and  model*. 


(5)  Type  of  station  or  operating  organization: 


Figure  2-2.  Sample  Site  Survey  Checklist  (sheet  7 of  15) 
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c.  Distance  from  power  lines,  railroads,  or  highways: 


d.  Distance  from  high-tension  powe^  lines: 

(1)  Number,  type  cf  wire,  and  voltage:  

(2)  Height  of  wire  from  ground:  

(3)  Type,  height,  and  spacing  o^  towers:  


e.  Distance  from  ordnance  areas:  

f.  Distance  to  airways:  

q.  Existence  of  airways’”?}*  traffic  patterns  in  antenna 


quadrant: 


h.  Average  number /ofsJl ights  per  day: 


i.  Type  of  aircraft: 


(1)  Preponderantly  viet:  

(2)  Prepon^^K^y  propeller: 


(3)  CommercialNiirline: 
(4.)  Private  light  plane: 


j.  Anticipated  industrial  noise  level:  . 

high: low: . 

k.  Other:  . 

(1)  Distance: . 

(2)  Direction:  . 

(3)  Frequency: . 

(4)  Power:  . 

Figure  2-2.  Sample  Site  Survey  Checklist  (sheet  8 of  15). 
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1 1 . Towers  (existing) . 

a.  General  information. 


Number  Type 


For  location  see 
Height  drawing  No. 


b.  Do  any  of  theSjnsting  towers  appear  to  be  able  to 
support  supplementary  eglhpment  for  the  system  being 

investigated? . 

no] 


c.  Name  and  ««<Jress  of  tower  and  foundation  design  agency: 


d.  List  of  tower  foundation  design  drawings  obtained: 


e.  List  of  tower  design  drawings  obtained: 


Figure  2-2.  Sample  Site  Survey  Checklist  (sheet  9 of  15), 
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f.  List  of  tower  fabrication  drawings  obtained: 


g.  If  the  drawings  requested  in  paragraphs  9d,  e,  or  f 
cannot  be  obtained  during  the  site  survey,  where  can  drawings  be 
obtained?  , 


12.  Buildings  (existing), 
a.  Indicate  probable  use: 


b.  Available  area: 


sq  ft,  length:  ft  x width: 


c.  Ceiling  height-  ft  above  finished  floor. 

d.  Allowable  flfffKjoatf: psf. 

Source  of  information:^^ 


e.  Existing*»ielding: 


acoustic  treatment: 


g.  Available  heating  capacity:  

h.  Available  air-conditioning  capacity: 


Btu/hr. 


Btu/hr. 


Figure  2-2.  Sample  Site  Survey  Checklist  (sheet  10  of  15). 
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Drewipp  number 


pquinment 


Design  aa°ncy 


Source 


Draw-; nq  number 


floral , structural, 
electrical,  pquipmpn 


Design  aqerc. 


Source 


1 s i t e , architectural,  stmctu-?'' , 
'nechanical , electrical , equipment! 


(b)  D°siqn  agency 


Figure  2-2.  Sample  Site  Survey  Checklist 
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Drawing  number:  _ _ _ _ Issue: 

/a)  Type:  

"Hilto,  architectural,  structural, 
mechanical,  electrical,  equipment.) 


(b)  Dos  inn  agency: 
(cl  Source : 


* ^ • Power  building  < existing ) . 

a.  Available  area: so  ft, 

ft. 


x wi'i+h: 


h.  f>iling  hoioht: 
c.  Allowable  floor 
Source  of  infermatior: 


bnve»f i nished  floor. 


ft^jbnv^ 


f. 


o. 


Ii. 


Ava  beatinn  rapacity; 


Ava’  labl^venti  latino  capacity; 
Existing  power  building:  List 


obtained. 


n*u/br. 


cfm. 


of  as-built  drawipos 


r 


Figure  2-< t.  Sample  Site  Survey  fhec,',ist  (sheet  I?  of  ’S\. 
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(1)  Title: 
Qrawinn  number : 
(a)  Type: 


Pa*e : 


issue : 


("site,  architectural , structural , 
mechanical,  electrical,  equipment) 


(b)  Pesign  aoency: 

(c)  Source; 

(2)  Title:  

Dr av in ci  number: 

(a)  Type: 


TsTte,  architectural ,~  structir-al , 


mechanical,  electrTNi^i  ,^quiprert) 

(b)  Oesiqn  agency: 

(c)  Source:  


2, 


Pate: 


(a)  Type: 


(site,  architectural , structural, 
mechanical,  electrical,  equipment 


(b)  Design  agency: 

(c)  Source: 


Figure  2-2.  Sample  Site  Survey  Checklist  (sheet  1?  of  !SV 
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14.  Expandable  building. 

a.  On  base  (give  location):  . 

b.  Off  base  (give  location): . 

c.  Sketch  or  marked  drawing  showing  proposed  method  of 

expansion:  <*6 

15.  Physical  security. 

a.  If  adequate,  describe:  , . 


b.  If  inadequate,  list  st^Q^necessary  to 
(i.e.,  fence,  lights,  alarms,  guards,  etc.): 


necessary  to  make  adequate 


16 .  Fence  enclosure^^ 

a.  Area  enclosecl^f 

b.  Owner:  

c.  Type  aiCw^ej^h  ts : 

d.  Identification:  

e.  Shown  in  drawing  number: 


Figure  2-2.  Sample  Site  Survey  Checklist  (sheet  14  of  15). 
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2-5  EQUIPMENT  HiARATTERISTIPS.  TV  physical  and  electric?1 
characteristics  of  tV  AV'FPV'tl  TVOP  svster  and 
Recorder /Reproduce'-  Set,  TRC-8°-A,  ere  listed  in  table  2-1.  ThiS 
taMp  provides  the  pneiect  opqireor  ass  i Vance  in  dpto-mi nirn 
«;i7e,  power,  and  Vet  dissipation  requirement*;  fo*-  the  TVOP 
foci  1 it'/. 
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SECTION  3.  INSTALLATION  SPECIFICATIONS  AND  INSTRUCTIONS 

3.1  GENERAL.  The  installation  specifications  and  instructions 
outlined  in  this  section  provide  guidance  for  the  engineering 
and  installation  of  a TVOR  facility  employing  Transmittino  Set, 
Radio,  AN/FRN-41  (V). 

3.1.1  Applicable  documents.  Documents  listed  in  1.5  form  a 
part  of  this  installation  package.  Unless  otherwise  indicated, 
the  issue  in  effect  on  the  date  of  publication  of  this  document 
shall  apply.  When  the  requirements  of  these  documents  conflict, 
the  SEIP  shall  govern.  Further,  all  drawings  referred  to  in 
this  SEIP  are  available  in  Section  4. 

3.2  INSTALLATION  INSTRUCTIONS.  The  procedures  required  to 
install  the  tVOR  facility  will  be  accomplished  in  a definite 
order.  This  will  ensure  that  all  work  is  completed  as 
represented  on  the  installation  drawings  ensuring  all 
specifications  are  adhered  t.o.  Minor  changes  to  the  installa- 
tion sequence  may  be  made  in  consideration  of  manpower,  t^me, 
equipment,  material  and  safety.  The  following  steps  are 
recommended: 

3.2.1  Preinstallation  steps.  Prior  to  starting  installation, 
the  following  must  be  accomplished: 

3. 2. 1.1  Coordinate  installation  tasks  with  the  operating 
agencies  and/or  other  cognizant  organizations.  This  win 
include  clearance  to  proceed,  logistics,  review  of  support 
requirements,  and  request  of  any  other  support  necessary  for  the 
completion  of  tasks. 

3. 2. 1.2  Verify  that  all  support  requirements  ere  complete  or 
will  be  completed  in  time  to  prevent  delays. 

3. 2. 1.3  Brief  team  members  on  particular  hazards  that  may  be 
encountered.  Emphasize  safety  by  reviewing  safety  procedures 
and  practices. 

3. 2. 1.4  Inventory  the  BOM  to  ensure  all  items  are  on  hand. 
Missing  items  or  shortages  must  be  noted  prior  to  the  arrival  of 
the  team  onsite. 
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3.2. 1.5  Arranqp  for  the  transportation  of  personnel  and 
equipmpnt;  determine  thp  methods  for  control  an^  storage  of  BOM 
items,  tools,  and  othe*-  required  equipment. 

3. 2. 1.6  Peview  all  specifications  and  drawings  to  ensure  no 
additional  engineering  assistance  is  required  prior  to  the  start 
of  installation. 

3. 2. 1.7  Coordinate  all  outages  that  mav  he  required  foe  tt><? 
installation  and/or  cutover  of  this  facility. 

3.2.2  Site  preparation.  Prior  to  thp  erection  of  Shelter, 
S-597/FRN-41  and  the  installation  of  Transmitting  Set,  Radio 
AN/FRN-41  (V)  and  supplementary  equipment,  the  site  must  ho 
prepared  as  follows: 

3. 2. 2.1  Establishing  site  bearing  and  trenches.  R°fpr  to 
drawing  STD-AF-0125,  sheet  T.  Drive  the  ground  rod,  as  a 
reference  stakp  for  positioning  the  transit,  at  the  center  of 
the  selected  shelter  site  leaving  approximately  16  inches  of  the 
rod  above  ground. 

3. 2. 2. 2 Center  the  transit  over  thp  reference  stake,  site  in 
the  direction  of  the  powe^  source,  and  place  a reference  stake 
for  the  terminal  pole  750  feet  from  the  center  of  the  shelter. 

NOTE:  Unless  otherwise  specified,  AU.  measurements  are  taken 
from  the  center  of  the  selected  shelter  sit°. 

3. 2. 2. 3 Place  a second  reference  stake  75  feet  beyond  the 
terminal  pole  reference  stake,  and  a third  reference  stake  alono 
this  radial  12  feet  from  the  transit. 

3. 2. 2. 4 The  three  reference,  stakes  plotted  locate  the  nadigi 
that  the  power  line  trench  will  follow. 

3. 2. 2. 5 With  the  transit  properly  centered,  site  on  manr'ot-'c 
north  and  locatp  reference  stakes  out  55-  and  100-feet 
respectively.  f!°xt,  repeat  this  Drocedure  Dlacino  two 
additional  reference  stakes  on  a radial  45  dpqrees 
counterclockwise  (CCW)  from  magnetic  north. 


i 


3. 2. 2. 6  The  four  reference  stakes  just  located  win  bo  used  for 
the  orientation  of  the  shelter,  radome,  and  antenna  system. 
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3. 2. 2. 7 When  Control-Indicator,  C-10526/FRN-41  (remote  control 
unit)  is  not  located  in  the  same  direction  as  the  power  source, 
establish  a radial  to  the  remote  site  location  using  the 
procedures  outlined  for  locating  the  power  line  trench  radial. 

This  establishes  the  radial  for  the  remote  control  lines  trench. 

3. 2. 2. 8 The  trench  from  the  terminal  pole  need  be  no  deeper 
than  24  inches  to  avoid  interference  with  the  TVOR  signal. 

Further,  if  power  and  control  lines  are  on  the  same  radial,  the 
power  line  is  placed  at  the  bottom  of  the  trench,  the  trench  is 
filled  with  12  inches  of  dirt,  the  control  lines  are  placed  in 
the  trench  and  the  remainder  o*  the  trench  (12  inches)  is  filled 
with  dirt.  This  procedure  will  prevent  mutual  coupling. 

3.2.3  Shelter  foundation  construction.  Refer  to  drawinq 
STD-AF-0125,  sheet  3.  Using  the  reference  stake  at  the  center 
of  the  site,  lay  out  a circle  having  a radius  of  10  feet,  10 
inches.  With  the  circumference  of  circle  as  the  center  line, 
dig  a circular  trench  1 foot  wide  to  a minimum  depth  of  24 
inches.  This  trench  must  be  deep  enough  to  place  the  bottom  of 
the  concrete  footinas  below  the  frost  line. 

3. 2. 3.1  Refer  to  figure  3-1.  Prepare  a depression  for  the 
centering  n’ng  by  digging  out  a circular  area  around  the 
reference  stake  36  inches  in  diameter,  with  a minimum  .depth  of 
1.5  inches.  Bevel  the  edges  of  the  depression. 

3. 2. 3. 2 Ready  a depression  for  the  facility  sidewalk  by  marking 
a circle  with  a 14-foot  radius  on  the  ground  and  removinq  4 
inches  of  soil  between  this  circle  and  the  footing  trench. 

3. 2. 3. 3 Using  the  radial  established  for  the  power  and  control 
line  trench,  dig  a trench  outward  to  accommodate  the  required 
conduit (s).  Ensure  the  trench  slopes  downward  toward  the 
outside  ard  terminates  several  feet  from  the  sidewalk  depression. 

3. 2. 3. 4 Prior  to  pouring  the  concrete  footinq,  block  off  that 
portion(s)  of  the  footing  trench  through  which  the  power  and 
control  line  conduit.(s)  will  pass. 

3. 2. 3. 5 Concrete  shall  be  structural  grade  with  a minimum 
compression  strength  after  28  days  of  curing.  Recommended 
richness  of  mixture  by  volume  is  one  pert  cement  to  two  parts 
fine  aggregate  to  three  parts  coars°  aggregate.  Refer  to 

TO  31-10-5  for  methods  and  other  information  to  ensure 
standardization  of  installations,  and  as  a reference  for 
verification  and  QA  procedures. 
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3.2. 3.0  Pour  the  concrete  footinq,  koepinq  ’t  as  level  a*; 
possible,  to  whatever  level  is  npcessan'  to  placp  the  tep  o*  the 
foundation  form  4.5  inc'^s  helnw  the  arade  lino. 

3. 2.3.7  P°fer  tn  dravino  STP-AF-0125,  sheet.  1.  Establish  the 
location  of  the  shelter  dee*-  ensurino  ^ foundation  rinn  seam  -«c 
located  noproximatel v in  the  center  of  the  area  selected. 

o.2. 3. 8 Pofnr  to  drawing  STD-AF-0125,  sheet  2,  section  rC. 
Assemble  the  1/.  opundaf'nn  rinn  staves  to  construct  a form  for 
the  shelter  floor. 

3. 2. 3. 9 Refer  +o  dr avion  STP-AF-Oi 25,  sheet  1.  \'ith  t>/» 
foundation  fo'*m  seams  positioned  so  the  wall  seams  *v i 1 1 np*  rall 
at  the  same  points,  determine  the  radials  of  the  seven 
foundation  form  centering  straps  will  occupy  when  the  fo-m  is 
instated.  Pomove  sufficient  soil  alenq  the  sev°n  radials  to 
allow  clearance  for  the  centerinq  straps  and  permit  the 
foundation  form  t.o  set  solidly  on  top  of  the  foo*ino. 

3.2.3.10  Refer  to  drawing  STD-AF-0125,  sheet  2,  section  D-H. 
Install  +he  seven  centering  straps.  At  points  where  the 
centering  straps  are  attached,  install  a level ina  bolt  as  shown 
in  section  B-B:  thereafter,  fasten  the  centerinq  stnans  to  the 
anchor  holt  centering  ring  as  shown  in  section  F-F. 

3.2.3.11  With  tt*p  foundation  form  on  ton  pf  tho  cooMnn,  prsurp 
tho  form  and  cer.tor  anchor  riro  are  as  level  as  possih1®  and 
that  the  foundation  form  will  remain  circular  within  + 1/4-inch 
during  the  concrete  pour. 

3. 2. 3.1?  Tho  enHs  of  the  conduit,  w^ic1’  terminate  inside  +hp 
shelter,  must  be  as  close  as  possible  to  the  oround  rod  and 
extend  aporoximat.ely  3 inches  above  t>p  finished  floor.  Wben 
the  conduits  are  in  th«  same  trench  they  maw  he  hound  toanther 
a ma.inr  portion  of  their  lenoth.  The  conduits  mi'st  bo  5eriirelv 
fastened  in  the  trenches  and  to  the  around  red  so  the.v  will  not 
move  out  of  position  when  the  concrete  floor  is  nourpd. 

3.2.3.13.  Cover  the  conduit  trench  with  earth,  compact,  the  area 
within  the  foundation  form,  and  preoare  the  area  as  shp-<n  in 
drawing  ST0-AF-0125,  sheet  1,  section  A-A.  After  the  a-ea  is 
property  prepared,  pour  the  concrete  into  the  form  evenlv, 
ensuring  the  form  remains  circular  within  prescribed  limits. 


3.2.3.14  After  sufficient  curino  time,  pour  the  sidewalk  as 
shown  in  section  A-A  of  the  aforementioned  drawing. 
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3.2.4  Power  and  ccntrrl  TJjnejs . Lay  the  poyor  gn d control  ’iron 
in  their  trenches  up  to  the  shelter-  foundation . Pull  t^e  povpr 
and  control  lines  thmunb  their  conduit,  allewino  a minimum  of  (> 
feet  of  power  line  and  8 feet  of  control  line  to  extend  from  the 
ends  of  the  conduits. 

3. 2. 4.1  Coil  the  lines  to  the  proper  s’ze  •■’nH  s,-ane  to  easi1v 
fit  through  the  hole  in  the  ^aso  of  the  shelter  pedes*?!. 

3. 2. 4. 2 Backfill  the  trenches  •? t h earth. 

2.2. b  Shelter  assembly.  Refer  to  drawing  STP-AF-U125,  sheet  ?, 
section  E-E.  Remove  the  nuts  and  washers  from  the  holts  in  the 
pedestal  anchor  ring. 

3. 2. 5.1  Reference  drawing  STD- AF -0126,  sheet  2,  section  A-A. 
Orientate  the  antenna  pedestal  so  the  openings  are  opposite  the 
door  location,  and  carefully  nlace  the  power  and  rentro1  lines 
in  the  pedestal's  hollow  base. 

3.2. 5.2  Install  the  pedestal  on  its  base  heino  carpful  not  to 
damage  the  power  ?.nd  control  lines. 

3. 2. 5. 3 Replace  the  nuts  and  washers  removed  from  the  pedestal 
anchor  ring  and  hand  tighten  the  nuts  so  the-/  may  he  adjusted 
during  the  later  stages  of  the  shelter  assembly. 

3.2. b.4  Refer  to  details  C and  l.  Prior  *0  erecting  ♦‘ho 
she  iter  wall  sections,  install  the  strip  gasket  and  hr>it-s  or 
foundation  flanoe.  Overlap  the  gasket  two  how  and  taporcu* 
the  edqe. 

3. 2. 5. 5 Pefer  to  section  D-P.  Before  placino  a '■•pi1  sortion  or 
the  foundation  flangp,  instal1  the  vertical  strip  qask<°t . bolt, 
retainer  charnel,  and  holts  rn  thp  wall  section. 

3. 2. 5.0  Refer  to  drawing  STD-AF-0120,  sheet  2,  sections  H-H, 
J-J,  and  K-K.  Startino  with  thp  door  wall  section,  plaro  it  on 
the  foundation  flangp,  align  the  holts  and  holes,  install  the 
nuts,  and  hand  tighten.  Continue  CCV  from  thp  inside  of  the 
shelter  assemblying  the  v-all  sections  usino  alterna*o  rr?nnp  and 
white  wall  sections  as  shown  on  drawinn  STD-AF-01?F,  sheet  !. 

3. 2.5. 7 Locate  thp  v»hite  wall  section  with  the  ?ir  conditioner 
stavp  between  two  oranoe  wall  sections  on  thp  northeast  side  of 
the  shelter. 
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0.2.5.8  Refer  to  drawing  STP-AF-0126,  shopf  2,  soctioo  A-A. 
Install  thp  flanoed  rpof  support  ripp  on  the  rudest?!,  seven 
support  angle  bracps,  an^  roof  landing  ring.  On  not  tiohten  the 
roof  landing  rinq  nuts  sincp  it  may  require  adjustment  to 
position  of  thp  roof  soctions. 

3.?.c.9  Refer  to  drawing  STD-AF-0i2f,  sheet  1.  The  14 
wedge-shaped  roof  section  assembly  details  are  o-ovided  in  the 
aforementioned  drawl nn.  Prior  ‘•p  raisino  the  first  roof 
section,  install  holt  retainers,  sfrip  gasket,  stiffeners,  and 
bolts.  Rais°  the  roof  section  with  the  small  end  rpctipo  op  twe 
pedestal  flange  and  the  large  end  resting  on  the  wall  cectien. 
Position  the  roof  section  edge  with  the  holts,  s t iff nors,  and 
gaskets  in  the  center  ef  the  wall  section  to  ensure  the  roof 
seams  will  not  aligo  with  the  wal1  seams. 

2.2.5.10  Raise  thp  second  roof  section  after  installing  the 
bolt  retainers,  strip  casket,  bol+s,  and  dec1'  stiffeners.  Place 
it  tc  the  right  side  'looking  from  inside  the  shelter)  of  the 
first  section.  Apply  caulkipq  *;o  thp  entire  1enq*h  of  the  rppe 
seam  before  putting  the  roof  section  in  place. 

3.2.5.11  Aiian  the  bolt  heles  in  tbe  left  edge  ef  the  second 
section  v.'ith  the  captive  bolts  in  the  right  edqe  of  the  first 
section  to  form  an  overlappino  seam.  Repeat  t>is  orncedtirp  for 
the  remaining  roof  sections. 

3.2.5.12  Vi th  all  bolts  around  the  pedestal  and  landing  rinq 
flanqp  inserted  from  inside  the  shelter,  fasten  the  roof 
sections  to  the  pedestal  flanqp.  Tiqhten  the  flanoe  holts 
securely. 

3.2.5.13  Fast°n  the  everlappinq  edpec  of  thp  rone  sections. 
Tighten  the  nuts  on  the  captive  belts;  however,  do  not  install 
bolts  where  roof  seams  rpst  on  the  wall  seams  an'1  latino  ripo. 

2.2.5.14  Refer  to  drawing  STD-AF-0J26,  sheet.  3,  section  D-P. 
Permanently  holt  the  v'all  sections  4-oqether  at  the  seams. 

Fasten  the  rocf  to  wall  sections  as  shown  in  dotail  C-  and 
tinhter  all  bolts  securely. 

2.2.5.15  Fasten  the  wall  sections  to  +hp  foundation  form  as 
Shown  on  drawing  STH-AF-Olcf , sheet  2,  detail  L 3nd  s'eet  3. 
detail  C.  Tiohten  all  bolts  securely. 

3.2.5.16  Inside  and  outside  thp  shelter,  caulk  all  feints 
formpd  by  roof  sections,  overlappino  wa 1 1 sections  and  thp 
fouedation  forms. 
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3.2.0  Environmental  equipment.  Refer  to  drawing  STD-AF-0128. 
Install  the  air  copdit  ionim/Vatino  unit  as  indicated.  Also, 
install  the  thermostat  at  a point  on  tb°  shelter  '•■all 
approximately  60  inches  from  t^e  floor  and  close  rn  *-hn 
215-dpqrop  radial.  The  thermostat  h^ackot  is  installed  Sy 
removing  flio  tvo  Frits  which  secure  *l’p  shelter  sidewall  inirts 
and  installing  it  between  the  shelter  '.'all  and  holt  retairer. 

The  thermostat  is  then  mounted  on  the  bracket.  The  antenna 
blov.'er  is  installed  as  shov.n  in  v‘ow  A-A. 

3.2.7  Electrical . Refer  to  drawi«n  STP-AF-01 2°,  sheet  ].  Tb-'s 
is  a detailed  layout  of  the  shelter  power  distribution  system. 
Install  the  electrical  wirien  »s  follows: 

3. 2. 7.1  Instal1  the  circuit  breaker  hex  usi-nq  tV  *-\:o  mountioo 
straps.  Install  the  junction  *>ox  and  flexible  conduit  hot  we  or 
t!ie  power  conduit  in  the  concrete  slab  and  the  circu’4'  breaker 
box. 

3. 2.7.2  Install  the  connectin'!  hoyec  for  t>°  four  lioht 
fixtures.  ^ Refer  *o  fioure  3-2.1 

3. 2. 7. 3 Install  the  environmenta1  unit  power  conduit  on  the 
exterior  of  the  shelter  as  shown  on  sheet  2. 

3. 2. 7. 2 Install  the  convenience  outlet  box  op  t^e  junction  hex 
mounting  beard. 

3. 2. 7. 5 Pun  the  flexible  conduit  for  the  four  light  fixture*, 
antenna  blower  assembly  and  obstruction  lights.  Attach  tho 
conduit  with  clips  and  screws  *o  the  roec  flarn°. 

3. 2. 7.1/  Install  the  flexible  conduit  from  the  circuit  breaker 
box  for  tho  electronics  assombly  and  environmental  units  as 
shown,  attaching  t.ho  conduits  to  the  deck  stiffeners  with  a 
clamp.  Tho  conduit  for  the  electronics  ?ss°mblv  '-'ill  te 
attached  to  the  shelter  roof  and  terminate  in  the  approximate 
location  of  the  electronics  assemble  as  indicated  op  draw’ no 
STD-AF-ObbU,  sheet  .. 

3. 2. 7. 7 Install  the  flexible  conduit  from  the  input  newer  iipo, 
using  tho  connection  box  to  tho  circuit  breaker  as  *'-rvn  on 
drawing  STD-AF-01??. 

3.2.7.15  Pefpr  to  drawing  ST0- AF -05T- 1 . Usino  thP  interconpert. 
ing  information  on  this  drawing,  run  wi res  through  the  conduits 
installed  and  leave  enough  wire  at  each  terminal  to  oerrrt 
proper  connection. 
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Figure  3-2.  TVOR  Facility  Floor  Plan. 
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^ ? a npfprtnr.  RF.  DT-603/FRN-41  (field  Het_ectori.  Refer  to 
drawinq  STD-AF-05S3."' Set  the  transit  at  the  center  of  th« 
shelter  roof,  ensuring  it  is  level,  and  site  on  the  maqne^c 
north  reference  stakes.  On  this  line,  install  the  irs- 
detector  bracket  as  shown  in  detail  A. 


3. 2. 8.1  From  the  maqnetic  north  (0°)  position,  rotate 
clockwise,  and  every  22.5°,  install  a field  detector  bracket. 
Stencil  the  location  of  this  field  checkpoint  at  a convenient 
height  on  the  shelter  wall. 


3. 2. 8. 2  Cable  assembly  Wl  will  be  installed  at  90°  or  1.80°, 
whichever  is  closer  to  the  monitored  radial.  To  install  the 
cable  assembly,  remove  the  bolt  nearest  the  roof  strut  rad^a1 
inside  the  shelter,  insert  the  cable  assembly  into  the  hole, 
caulk  the  hole  around  the  cable  assembly,  and  terminate  it  at 
the  proper  location  on  the  electronics  assembly. 


3.2,9  Antenna,  AS-3323/FRN-41.  Refer  to  drawl no  STP-AF-0125, 
shoet  3.  Center  the  transit  over  the  55-foet  magnetic  north 
reference  marker  and  sight  to  the  center  of  Shelter, 

S-597 /FRN-41,  and  the  100-foot  magnetic  north  reference  marker 
to  verify  that  the  alignment  is  correct. 


3. 2. 9.1  Refer  to  drawing  STD-AF-0126.  After  ensuring  the  three 
antenna  cables  are  carefully  inserted  into  the  antenna  pedestal, 
place  Antenna,  AS-3323  support  pipe  into  the  antenna  flanoed 
holder  with  the  black  (north)  strip  facing  magnetic  north. 

Adjust  the  eight  jack  screws  to  level  the  antenna  and  ho,d  it  in 
position. 

3 2.9.2  Using  the  transit,  align  the  antenna  to  the  magnetic 
north  position  and  ensure  the  antenna  is  vertical  from  top/ to 
bottom.  When  the  alignment  is  complete,  tighten  the  additional 
lock  nut  on  each  jack  screw  and  double  check  the  antenna 
orientation. 


3.2.10  Radome.  Refer  to  drawinq  STD-AF-0554.  Determine^the^ 
correct  direction  of  the  radome  access  door  3nd  place  that  ha 
of  the  radome  on  the  shelter  roof. 

3.2.10.1  Refer  to  drawing  ST0-AF-0128.  Align  the  holes  in  the 
bottom  of  the  radome  section  with  the  anchor  bolt,  holes  in  the 
shelter  roof.  Place  the  bolts  through  the  bottom  of  the  radome 
section,  but  do  not  tighten  them. 


3.2.10.2  Install  the  rubber  gasket  on  the  radome  flange, 
vertical  seams,  and  around  the  access  door. 

3-10 
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3.2.10.3  Place  the  other  radome  half-section  in  position  and 
insert  the  bolts  through  the  radome  flange  and  the  roof.  Do 
not  tighten  the  bolts. 

3.2.10.4  Bolt  the  radome  halves  together.  . 

3.2.10.5  Raise  the  radome  and  caulk  a full  bead  under  the 
radome  flange.  Tighten  the  bolts  securing  the  radome  and  caulk 
the  seam  between  the  radome  flange  and  the  roof. 

3.2.10.6  Install  a rubber  gasket  on  the  radome  cap  flang**. 

Place  the  radome  top  cap  in  position  and  secure  it  to  the  radome. 

3.2.11  Photo  cell  and  obstruction  light  assembly.  Refer  to 
drawing  StD-AF-0554.  Install  the  photo  cell  and  obstruction 
light  assembly  as  shown.  Install  the  wiring  for  this  assembly 
in  accordance  with  drawing  STD-AF-0551. 

3.2.12  Insulation  kit.  Refer  to  drawinq  STD-AF-0130.  After 
all  electrical  wiring  and  environmental  kits  have  been 
installed,  the  insulation  kit  for  the  shelter  can  be  installed. 

3.2.12.1  Attach  the  stick  clips  to  the  roof  sections  and  wall 
panels.  Let  the  adhesive  cure  6 to  8 hours  before  installing 
the  insulation. 

3.2.12.2  Install  the  ceiling  panels,  cutting  around  the  light 
fixtures  as  required.  The  ceiling  panels  are  cut  to  the  proper 
size  prior  to  shipment. 

3.2.12.3  Starting  at  the  left  hand  side  of  the  door,  set  the 
end  of  the  48- inch  wide  roll  of  insulation  flush  with  the  door 
jam  and  install  the  wall  section  insulation. 

3.2.12.4  Apply  the  white  vinyl  tape  to  all  seams  between 
ceiling  sections  over  the  door  and  around  the  environmental 
units  and  thermostat. 

3.2.12.5  Push  all  stick  clips  approximately  1 inch  onto  the 
nail  and  trim  the  nail  flush  to  the  clip. 

3.2.13  Electronic  equipment.  Refer  to  drawing  STD-AF-0552. 

Remove  the  electrical  equipment  rack  from  the  shipping  container 
and  install  it  as  shown.  A recommended  floor  plan  for  the  TVOR 
facility  is  shown  in  figure  3-2. 
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3.2.13.1  Refer  to  drawing  STD-AF-0551.  Connect  the  i20  Vac 
power  to  the  terminal  block  at  the  top  of  the  rack.  Connection 
of  all  power  plugs,  terminal  strips,  and  coaxial  cables  a^e 
shown  in  this  diagram. 

3.2.13.2  Rpfer  to  drawing  STD-AF-0552.  Connect  the  field 
detector  cable  to  the  terminal  block  at  the  top  of  the  rack. 

3.2.13.3  Install  the  three  RF  cable  assemblies  between  the 
antenna  system  and  equipment  rack  to  the  proper  connectors  in 
the  antenna,  figure  3-3.  Route  the  cable  assembly  down  through 
the  center  of  the  antenna,  into  the  pedestal  mount,  and  out  the 
access  hole. 

3.2.13.4  All  units  of  the  TVOR  system,  with  the  exception  of 
the  RF  power  monitor,  are  mounted  in  the  equipment  rack  with 
drawer  slides.  The  RF  power  monitor  is  a panel-mounted  unit 
that  is  an  integral  part  of  the  equipment  rack. 

3.2.13.5  Install  Transmitter,  Sideband,  T-1395/FRN-^l ; 
Transmitter,  Radio,  T-1394/FRN-41;  Monitor,  Phase  Modulation, 
ID-2179/FRN-41;  and  Control-Indicator,  C-10527,  in  their 
designated  location  in  Equipment  Rack  MT-601I,  as  shown  on 
drawing  STD-AF-0552.  Make  all  power  plug,  terminal  strip  and 
coaxial  cable  connections  as  shown  on  drawing  STD-AF-0551. 

3.2.13.6  Install  an  electrical  ground  system  for  the  equipment 
rack.  Refer  to  drawing  STD-AF-0552. 

3.2.14  Control-Indicator,  C-10526/FRN-41  (remote  control). 

This  remote  control  unit  can  be  located  at  any  facility  up  to  20 
miles. using  a 16  AWG  twisted  pair.  Refer  to  drawing 
STD-AF-0551  for  interconnection  details. 

3.2.15  Supplementary  equipment.  The  following  supplementary 
equipment  is  optional.  However,  if  a requirement  exists  for  the 
particular  equipment  it  will  be  installed  using  the  following 
standard  procedures: 

3.2.15.1  Protector  terminal  block.  Affix  the  required 
protector  terminal  block  to  a blank  panel  as  shown  in  dr awinq 
STD-AF-0552,  detail  C.  Mount  the  panpl  in  the  equipment  rack  in 
its  designated  location  and  install  the  wiring  as  also  shown  in 
detail  C. 
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2.2.15.2  Emergency  alarm  heTj  Refer  to  drawing  STP-AF-05E2, 
detail  D.  Usinci  the  re  lav  and  alar?*!  hen  ?s  g *-empl  ?*■«,  naH' 
the  location  of  the  mounting  holes  to  be  drilled  in  the  ’-lank 
panel.  Drill  tbp  holes  in  tV  panpl  and  mount  tbe  re1?'’  »nH 
alarm  bell  as  shown.  Install  tbp  competed  panel  in  the 
equipment  rack  ir  its  dpsinnated  location  ?nr’  opnooct  twe  ■••'rim 
as  shown. 

3.2.15.3  Automatic  termi pal  information  system  (ATI Si  TRC-R° -£_ . 

Refer  to  drawing  STP-AF-O580.  Recorder /Rpprpducer,  TP.C -S’r -4 ,'  i s 
mounted  in  a standard  equipment  rack  such  as  tHo  CY-5C7.  /\  5P* 

of  slides  are  provided  for  installation  rf  the  TRf-89-4  in  t>e 
equipment  rack.  However,  four  mount in"  brackets  must,  bp 
fabricated.  Additionally,  tbp  reirotp  control  cable  between  t.bo 
CU-8?  and  tbp  TPC-8C-4  must  bp  locally  fabricated  to  conform  to 
local  console/rack  conf inurations. 

3.2.15.3.1  Install  the  TRE-S0-*1  in  the  equipment  rack  as  s^ovn 
in  detail  B using  tbe  feur  locally  fabricated  minting  brackets, 
detail  C. 

3.2.15.3.2  Install  remote  control  CU-8°  in  a tower  console  or 
equipment  rack.  Installation  will  depend  en  tbe  local  rack/ 
consolp  configuration. 

3.2.15.3.3  Install  tbe  local  fabricate  remote  control  cas1e 
between  the  TRC-8C-4  and  the  CU-8S. 


3.2.15.3.4  Install  tbe  cabling  between  peenrder /Reproducer  Set, 
TRC-89-4,  and  Control-Indicator,  C-105?6/FRK-4I , as  shown  in  tbp 
cabling  -di ao»~am. 

3.2.15.3.5  Install  tbp  cabling  Sptween  twp  Cont.rol-Tndicator, 
C-10526/FRN-4I , and  Rack,  MT-601  l/FRN-41 , as  shewn  in  t.hp 
cabling  diagram. 

3.3  CHANGES  TO  SPEriFICATIDNS. 

3.3.1  Minor  changes.  Tbe  installation  team  chief  is  authorized 
to  make' minor  changes  to  the  '-equi-pments  and  instructions 
contained  in  this  specification  without  prior  approval  of  the 
enoinper. 


3.3.2  These  changes  shall  be  documented  by  *bp  fpan  chief 
either  on  the  marked-up  drawings  or  in  the  letter  of  transmittal 
which  forwards  tbe  markod-up  drawipos. 
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3.3.3  A minor  change  is  one  which  POES  MOT: 

3. 3. 3.1  Alter  the  interred  op°rational  capability  of  the 
specification. 

3. 3. 3. 2 Violate  a mandatory  standard. 

3. 3. 3. 3 Alter  the  intent  or  end-result  of  the  rpquired  testing. 

3.3.4  Major  changes.  The  installation  team  chief  shall  not 
make  major  changes  *o  the  requirements  and  instructions 
contained  in  the  specification  without  the  specific  approval  of 
the  project  engineer.  Request  for  an  approval  of  a major  change 
may  be  made  by  telephone;  however,  a followup  messaae  or  letter 
is  required.  These  changes  shall  be  documented  by  the  team 
chief  either  on  the  marked-up  drawings  or  in  the  letter  of 
transmittal.  In  all  cases,  the  document  which  authorizes  the 
change  shall  be  included  with  the  marked-up  drawinqs. 

3 . 4 AS-BUILT  DRAWINGS . 

3.4.1  Upon  completion  of  the  installation,  the  installation 
team  chief  shall  mark  up  two  sets  of  drawings  to  show  the 
"as-built"  condition  of  the  facility  covered  by  this 
specification. 

3.4 .k  As-built  drawings  will  be  prepared  usinq  red  and  yellow 
pencil.  Red  for  additions  and  ye’low  for  deletions.  Drawings 
will  conform  with  basic  engineerina  practices. 
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SECTION  4.  ENGINEERING  INSTALLATION  DRAWINGS 


4.1  GENERAL.  The  standard  drawings  in  this  section  are 
applicable  to  the  installation  of  the  AN/FRN-41  TVOR  system. 

The  engineer  must  ensure  the  system  meets  operational 
requirements,  while  being  cognizant  of  local  conditions; 
therefore,  the  drawings  furnish  guidance  and  standard 
engineering  data  to  be  used  ir  the  development  of  an  EIP.  The 
drawings  furnished  are  10-1/2  by  16  inches,  foidout  type,  and 
are  not  in  scale  format.  The  scale  referenced  on  these  drawings 
refer  to  the  "D"  size  drawings  only. 

4.1.1  Three  sets  of  engineering  drawings  are  furnished  to  an 
installation  team.  One  set  is  used  as  "working  drawings"  while 
a record  of  approved  chanqes  and  work  completed  will  be  made  on 
the  remaining  two  sets.  Information  will  be  recorded  on  the 
drawings  as  follows: 

4. 1.1.1  Red  lines  will  be  used  to  denote  additions  and  work 
completed. 

4. 1.1. 2 Yellow  lines  will  be  used  to  indicate  deletions. 

4. 3. 1.3  Blue  lines  will  be  used  to  provide  notes  to  the 
draftsman  or  engineer. 

4.1.2  When  the  installation  is  completed,  one  set  of  "marked-up" 
drawings  will  be  left  with  the  local  USACC  Commander  and  another 
"marked-up"  set  of  drawings  will  be  forwarded  to  the  project 
engineer  for  review  and  preparation  of  "as-installed"  drawings. 
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KA 

IA 

NB  NN 

1A 

NBNB 

\*L 

NBNN 

Ji 

NBNN 

NBNN 

JL 

NBNB 

E 

NBNN 

~ 

NBNN 

CA 

NBNN 

CA 

NBNB 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NB  NN 

CA 

NBNN 

I a" 

NBNN 

PT 

NBNN 

PT 

NBNN 

PT 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

IA 

NBNN 

CA 

NBNN 

CA 

NBNN 

IA 

NBNN 

IA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

CA 

NBNN 

IA 

NBNN 

CA 

NBNN 

IA 

NBNN 

IA 

NBNN 

CA 

NBNN 

IA 

PART  NQ/NSN 

Ul 

IMST0-AF-0I29 

AMBIT  I OP  8 


| CCC-C* 


OfttANItATtBM 

US  ARMY  COMMUNICATIONS- ELECTRONICS 
ENQINEER'NQ  INSTALLATION  AOENCY 

IVOR  SYSTEM 
POWER  DISTRIBUTION  AND 
LIGHTING  KIT  INSTALLATION 
i.uiiuj  u rumtn  u 


REVISION 


ZONE 

REV 

DESCRIPTION 

1 MTE  1 

APPROVED 

A 

CHANGED  NOTE  TO  GENERAL  NOTE 

p—  S «_oi_  ^ :'i  =»OLATl0W 


GENERAL  NOTE 

I ALL  ITEMS  ARE  PART  OF  BOM  ITEM  47,  KIT,  INSULATOR 
PART  NO.  I36I32-IOO- 


(NOTE  101) 


[ITEM]  A EL 


NEXT  ASSEMBLY 

USCO  ON 

TAPE,  BONDING,  08L.  SIDED 


TAPE,  JOINT,  ISO*  ROLL 


CLIPS.  2 PC..  SELF  STICK 


CEILING  SECTION 


WALL  SECTION  4’  X 100' 


DESCRIPIT1QN 


ILiQIYJ 


LIST  OF  MATERIALS 


IOKNT  NO 

STD-AF-0130 

SHEET  I OF 


SHEET  I OF  I 

USES® 


waith^  TU*n 


OMANI1ATIOM 

US  ARMY  COMMUNICATIONS -ELECTRONICS 
ENGINEERING  INSTALLATION  AGENCY 


^^C-.Imc  to 

D 50470 


21  FT  TVOR  SHELTER 
INSULATION  KIT 
INSTALLATION  DETAILS 

OftAWINO  NO 


O - SWA 


DWG  INDEX  NO 


AS  5H0WH. 


SMELTER 


POWER  DISTRIBUTION  BOK 
Al 


OBSTRUCTION 
LIGHTS  f 


D3 

ECRI 

! A 
La 

(41) 

ORG 

in 

rcR2 

(36)  WHT/OWY 

(37)  PRO 


OBSTRUCTION  LIGHTS  O* 
LC  EXC  (OBSTRUCTION  L 
OBSTRUCTION  LIGHTS  C 


UNIT  PWR 
cTT-v  LOWER  POLE 


SHELTER  INTERIOR  SERVICE  LIGHTS 


SO  VOLTS  LME  A 

INETO  LINE 
IS  VOLTS  LINE  B 

JNE  TO  NEUTRAL 

1LE  PHASE  NEUT- 
-60  M2 


(2j  RED  lE2  , 
(3).WHT  sr 


J 

— t 

E3 

12 

UNIT  ( 

VOR  ELECTRONICS  AS' 
(NOT  FART  OF  SHELTER 


CONVENIENCE 

OUTLET 


— 

(23)  WHT 

bj^blower 

£2 

F 

lai  m 

003)  BLA 

c> 

7^ 

FROM  J2-I8 

1 

E2 

cb 

ES  f 

H 1 

VOR  PWR  STATUS  - 
DME  PWR  STATUS  - 
SPARE  STATUS  INPUT  (DS20)  - 
BATTERY  CHARGER  STATUS  - 
DME  LINE  STATUS  - 
SPARE  STATUS  INPUT  (DSI4)  - 
SPARE  STATUS  INPUT  (0SI5)  - 
DME  SECONDARY  ALARM  STATUS  - 
DME  PRIMARY  POWER  STATUS  - 
DME  PRIMARY  ALARM  STATUS  - 
DME  NORMAL  STATUS  - 
SPARE  STATUS  INPUT  - 

TELEPHONE  LINE  INPUT  - 

TELEPHONE  LINE  INPUT  - 

DME  REMOTE  CONTROL  - 
DME  LOCAL  CONTROL  STATUS  - 
DME  OFF  STATUS  - 
DME  STANDBY  STATUS  - 

TEL  LINE  OUTPUT  - 

r—— — TEL  LINE  OUTPUT  - 


AC  POWER  HWH 
AC  POWER  LOW 


NOTES 

101  THE  ENVIRONMENTAL  CONTROL  OPTION  CONSISTS  OF  POWER 
DISTRIBUTION  BOK  Al  , ENVIRONMENTAL  CONTROL  A6, THERMOSTAT 
SI . AND  CORRESPONDING  CIRCUIT  BREAKER  CBIOG 

102  SYSTEM  PREWIRED  FOR  DME  CAPABILITY 

103.  PREWIRED  TO  PROVIDE  POWER  STATUS  CAPABILITY  WHEN  USED 
WITH  A STANDBY  POWER  SOURCE 

104  WIRE  NUMBERS  CORRESPONDING  TO  WIRING  TABLE  DATA  ARE 
SHOWN  IN  PARENTHESIS . 

108.  UNLESS  OTHERWISE  SPECIFIED  *LL  VOLTAGES  ARE  DC 


6 


TVOR  POWER  DISTRIBUTION  WIRING  LIST 


MAKE  APPROX 

PROM  LENGTH 

BOM  SO.  INCHES 


P/0  support  construction 


P/0  support  construction 


P/0  support  construction 


2A1E5 

2X0S1E1 

182 

Include  blk  wire  from 

XDS1  and  wire  6 In  splice 

2XDS2E1 

IB2 

Include  blk  wire  from 

XDSZ  and  wire  7 In  splice 

2XDS3E1 

182 

Include  blk  wire  from 

XDS3  and  wire  8 In  splice 

2X0S4E1 

182 

Include  blk  wire  from 

X0S4  In  splice 

2XOS1E2 

182 

Include  wht  wire  from 

XDS1  and  wire  10  in  splice 

Include  wht  wire  from 
XDS2  and  wire  11  In  splice 


Include  wht  wire  from 
X0S3  and  wire  12  in  splice 


Include  wht  wire  from 
XDS4  In  splice 


Silver  colored  mtg  screw 


Splice  with  blk  wire  fro*  B1 


Connect  to  B1  fra 


Splice  In  base  of  XDS1/XDS2 


ZAIE4 

M4XDSIE2 

Include  wht  wire  frow  8T1  In  splice 


Connect  to  M frame 


Splice  with  wire  37  using  Ita 


101  CONFIGURATION 


NlfiifP* 

1 5 1 

1 2 l 

REVISION 


DESCRIPTION 


3> 

fE  105) 

3> 

"-0 


DETAIL  B 

ELECTRICAL  EQUIPMENT  RACK 
GROUNDING 


ADOED  DETAIL  E 


GENERAL  NOTES: 

I ITEMS  153-160  ON  THE  LIST  OF  MATERIALS  ARE  SUPPLIEO  BY  THE 
EQUIPMENT  MANUFACTURER  AS  P/0  THE  TVOR  SYSTEM  THE 
REMAINING  ITEMS  MUST  BE  SUPPLIED  BY  THE  EQUIPMENT  INSTALLATION 
AGENCY  / CONTRACTOR. 


NOTES 

101.  TELEPHONE  CABLE  VIA  UPPER  PEDESTAL  OPENING 

102.  GROUND  WIRE  TO  PEDESTAL. 

103.  DRILL  A 15/16’ DIA  HOLE  IN  THE  TERMINAL  MOUNTING  PLATE 
TO  ATTACH  GROUND  LUG. 

104  GROUND  WIRE  FROM  GROUND  LUG  TO  ANTENNA  PEDESTAL 

105  GROUND  WIRE  FROM  GROUND  LUG  TO  PROTECTOR  BLOCK 
106.  TERMINAL  LUG  P/0  PROTECTOR  BLOCK. 


(NOTE  101)  _ 

I 


107. 

TO  AITB4  IN  THE  ELECTRONIC  EQUIPMENT  RACK  REFER  TO 
DRAWING  STD- AF- 0551. 

-1.25  KNOCKOUT  FOR 
INCOMING  PWR. 

108. 

INTERCONNECT  FROM  PROTECTOR  BLOCK  TO  EMERGENCY 
ALARM  PANEL. 

109. 

ALIGNMENT  PIN. 

RF  CABLE  JACKS 

1 10 

HARDWI  RE  TO  AC  SOURCE;  TERMINAL  BLOCK  AI78I;  SEE  STD- 
AF-0551,  SHEET  1 OF  2. 

iuatc  »/vr\  — ' 


REVISION 


ZONE 

REV 

DESCRIPTION 

DATE 

APPROVED 

A 

MINOR  REVISION 

17  OCT  70 

B 

CHANGED  PICTURE -BOLT  DETAIL 

31  JAN  7* 

DETAIL  A 


GENERAL  NOTES  1 

I.  ALL  ITEMS  ON  THE  LIST  MATERIALS  ARE  SUPPLIED 
BY  THE  EOUIPMENT  MANUFACTURER  AS  P/O  THE 
TVOR  SYSTEM. 


k 


5 


T 


NOTES ! 

101.  ITEM  III  IS  USED  WITH  ITEM  110  TO  STENCIL 
THE  FIELD  DETECTOR  BRACKET  LOCATIONS 
ON  THE  SIDE  OF  THE  SHELTER. 


1 1 1 

22BIIW 

PAINT  , BPRAY  , BLACK 

NSNB 

EA 

AR 

110 

22BI0H 

MARKIN®  TEMPLATE  KIT 

NSNR 

EA 

1 

10* 

22BOBH 

PIELO  DETECTOR  ASSEMBLY 

NSNR 

EA 

1 

1 OH 

22BOBB 

CABLE  ASSEMBLY  WS 

NSNR 

EA 

1 

tor 

22B07F 

CABLE  ASSEMBLY  Wl 

NSNR 

EA 

1 

I0« 

22  BORE 

BRACKET,  FIELD  DETECTOR 

NSNR 

EA 

IT 

SR 

22BISB 

BOLT.  SOHO,  1/2  - IS  X l SOL© 

NSNR 

CA 

IT 

ITEM 

AEL 

DESCRIPTION 

NSN 

U 1 

OTY 

LIST  OF  MATERIALS 

IOCNT  MO 

STD -AF- 0553 

SHEET  1 or  1 

OMAN'  ZATION 

US  ARMY  COMMUNICATIONS -ELECTRONICS 
ENGINEERING  INSTALLATION  AGENCY 

— 

Of.  •nib  by 

1 

«!£> 

OATI 

ICyiQ/TB 

IO/IO/TB 

TVOR  SYSTEM  DETECTOR 
DT-603/FRN  - 41 
INSTALLATION  DETAIL 

WSfM 

wire 

4 

W PCS 

"••ILL 

NEXT  ASSEMBLY 

USEO  ON 

orti.t  ACTIVITY  / 

■ ecc-  CEP-SEP 

• IZ«  f.CM  MO 

D 30470 

OR  AMIN.  MO 

(DWG  INDEX  NO ' 

• CAll  A# ONE 

'•  l’^  or 

’ 


TO  AC  SOURCE  BY  CONDUIT 
ON  OUTSIDE  OF  ANTENNA. 
DETAIL  C. 


DETAIL  B 

1ST  RUCTION  LIGHTS  ASSEMBLY 


— TO  CEILING  LIGHTS 


TO  BLOWER  ASST 
TO  TVOR  EQPT  CABINET 


OBSTRUCTION 
l UMTS  CABLE 


3»au8,au*” 

(BCE  AOOITIONAL  OWNS 


DETAIL  C 

OBSTRUCTION  LIGHT  ROUTING 


NEXT  ASSEMBLY 


GENERAL  NOTES: 

I.  ALL  ITEMS  ON  THE  LIST  OF  MATERIALS  ARE  SUPPLIEO  BY  THE  EQUIPMENT 
MANUFACTURER  AS  P/O  THE  TVOR  RADOME  ASSEMBLY 


127 

220270 

OAOKCT,  I/O X 1/2 

NSNR 

EA 

2 

120 

22020C 

SHELL, RAOOMC 

N SNR 

EA 

1 

124 

22024A 

GASKET,  OOLT,  NEOPRENE 

NSNR 

EA 

0 

128 

00740J 

WASHER,  FLAT  VO 

0310-00-870-2071 

EA 

• 

21 

002  5 72 

■ OLT,  HEX  VO-lOXr  LG 

8300-00-8701401 

EA 

0 

22021 H 

O-RING, GASKET 

NSNR 

EA 

no 

I "7 

220I7C 

PHOTO  CELL  ANO  OBSTRUCTION  LIGHT 

NSNR 

EA 

i 

no 

220100 

NSNR 

EA 

no 

IIS 

2201  SC 

NUX  NYLON,  1/2 “IS 

NSNR 

EA 

40 

114 

2201*0 

• OLT,  NYLON,  I/2-I8XI  1/2  LG 

NSNR 

EA 

70 

113 

2201 3A 

OABKET  1/0X2’ 

NSNR 

EA 

1 

112 

40 

220122 

CAP,  RADOME 

NSNR 

EA 

1 

220200 

RADOME  ASSEMBLY 

NSNR 

EA 

1 

ITEM 

AEL 

DESCRIPTION 

NSN 

Ul 

OTY 

DWG  INOEX  NO* 


LIST  OF  MATERIALS 


IOCNT  HO 

STD -AF- 0554 

SHEET  1 OF  1 

MilAHlb  1 V 

U A£SS 

osn 

38  A#  N BT>  V 

itluljt 
^/*‘r  78 

US 

CCC -CEO- SEP 

OMANIZATIOM 

US  ARMY  COMMUNICATIONS- ELECTRONICS 
ENGINEERING  INSTALLATION  AGENCY 


TVOR  RADOME  ASSEMBLY 
INSTALLATION  DETAILS 


t!z«l 


MCN  NO 

50470 


M" 


ATIS  TRC-89-4 


(163)  \ « 


(zone JREVj 


REVISION 


OESCRIPT.ON 


I DATE  I APPROVED 


lrear  vertical 

MOUNTING  ANGLE 
(SEE  DETAIL  C) 


SLIDE  RAIL 
(NOTE  102) 


-FRONT  VERTICAL 
MOUNTING  ANGLE 
(SEE  DETAIL  C) 


DETAIL  6 

TRC-89- : RACK  MOUNTING 


IT 


NQ  10  HOLE 
(6  PL) 


3/I6T  ALUMINUM 
STOCK 
(NOTE  104) 


EMERG  ALARM  PAIR 
TOWER  CAB 


CONTROL 

INDICATOR 

C-I0526/FRN-4I 


TVOR  SHELTER 


RACK 

MT-601  l/FRN-41 
ALARM  BELL  COIL 


DETAIL  C 
TRC-89-4 

MOUNTING  BRACKETS 


GENERAL  NOTES: 

I.  ALL  ITEMS  ON  THE  LIST  OF  MATERIALS  MUST  BE  SUPPLIED  BY 
THE  EQUIPMENT  INSTALLATION  AGENCY /CONTRACTOR  SINCE  THEY 
ARE  NOT  P/0  THE  TVOR  SYSTEM 


NOTES- 

101.  PART  OF  RECORDER /REPRODUCER  SET  TRC-39-4 

102  THE  TRC-89-4  IS  SHIPPEO  WITH  RACK  MOUNTING  SLIOES 
ATTACHED,  HOWEVER,  THE  MOUNTING  BRACKETS.  DETAIL  C, 
MUST  BE  FABRICATED. 

103  REMOTE  CONTROL  CABLE  BETWEEN  THE  REMOTE  CONTROL 
UNIT  AND  THE  RECORDER  / REPRODUCER  MUST  BE  LOCALLY 
FABRICATED. 

104.  USE  LOM  ITEM  204  AS  ALUMINUM  STOCK 


fELECTRQNICS  CAB-  1 


TVOR  MONITOR  I 
C-0326/FRN 


ATIS  RECORDER [ 
REPRODUCER  I- 
TRC-69 


TOWER 

! 1 

01  ST 

SYS 

1 

CONTROL  TOWER 

BLOCK  WIRING  DIAGRAM 


AOMIN  PMONEr. 
INPUT  WHERE  < 
REOUIREO  l; 


ADMIN  TELEPHONE 
> AS  DESIRED 


204 

1 1 3960 

PANEL,  ALUMINUM.  19"  X 9 3/4"X  VI6" 

TIMB  ■■  ■! 

191 

22903H 

CABLE,  4C  , 22  NRG 

6149-00-377-8061 1 FT  | AR  | 

190 

1 7398M 

CABLE  , 1 PR  , 6ELDEN 

1 in  n-.-E-:  '-ar.1.  ITlIMl 

IS* 

143496 

CABLE,  I8C(9PR),  22  AW6 

6143-00-937-8916 1 FT  | AR  | 

00493 J 

WASHER,  LOCK  SPLIT,  HO  10 

163 

003376 

SCREW,  MACHINE  , NO  10  - 32  X |/2"L6 

3303-00-969-7434  MD  AR 

KT1  FTTTK-i 

REMOTE  CONTROL, CU- 69  \ 

NSNR  EA  1 

r 1 6 

229366 

RECORDER  / REPRODUCER , TRC  -89-4 

N3NR  EA  1 

nnEma 

NUT,  HEX,  NO  10-  32 

lll£“ 

AEL 

DESCRIPTION 

NSN  | U 1 | OTY  J 

IDINT  NO 

STD- AF-05Q0 

SHEET  | OF  I 


LIST  OF  MATERIALS 


OR«AM(t«nON 

US  ARMY  COMMUNICATIONS- ELECTRONICS 
ENGINEERING  INSTALLATION  AGENCY 


(ATIS)  TRC-89-4 

AUTOMATIC  TERMINAL  INFORMATION  SYS 
INSTALLATION  DETAILS 


A0-A06S  932  ARMY  COMMUNICATIONS  COmMANO  FORT  HU AC HOC A ARIZ  F/G  17/7 

standard  engineering  installation  package,  terminal  vhf  omnidir— etc<u> 

UNCLASSIFIED  ^ ? ACC-SEIF-OI*  NL 


16  February  1979 


SEIP  012 


SECTION  5.  BILL  OF  MATERIALS 

5.1  GENERAL.  This  section  identifies  major  items  of  equipment 
and  materials  necessary  to  install  the  TVOR  system.  The  Items 
identified  are  intended  as  a guide  for  preparing  a BOM  associated 
with  a particular  EIP.  Items  may  be  added  or  deleted  as  required 
to  meet  the  requirements  of  a specific  installation. 

5.2  MAJOR  ITEMS.  The  major  items  are  listed  on  DA  Form  307 1R, 
Bill  of  Materials,  shown  in  figure  5-1.  The  authorized  equipment 
list  (AEL)  identification  and  national  stock  numbers  are  provided 
when  available;  however,  when  these  numbers  are  not  available  the 
nomenclature  will  include  the  manufacturer's  part  number. 
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. •' 


Figure  5-1.  Bi 


rtVMUVK  40  TM 


P 012 


Figure  5-1.  Bill  of  Materials  (sheet  6 of  20). 


TELECOMMUNICATIONS  DEVELOPMENT  PROJECT  - BILL  OF  MATERIALS 


Figure  5-1.  Bill  of  Materials  (sheet  10  of  20). 


gure  5-1.  Bill  of  Materials  (sheet  12  of  20). 
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Figure  5-1.  Bill  of  Materials  (sheet  13  of  20) 


Figure  5-1.  Bill  of  Materials  (sheet  14  of  20). 
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Figure  5-1.  Bill  of  Materials  (sheet  15  of  20). 
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SECTION  6.  QUALITY  ASSURANCE  PLAN 


6.1  GENERAL.  The  quality  assurance  (QA)  program  for  the  AN/FRN-41 
TVOR  has  been  developed  in  CCR  702-1-2,  chapter  5.  The  QA  program  is 
to  be  implemented  in  accordance  with  this  and  the  following  two  sec- 
tions and  will  provide  the  assurance  to  all  concerned  that  the 
specified  equipment  and  facilities  have  been  installed  in  accordance 
with  the  requirements  and  criteria  of  this  SEIP  as  supplemented 
through  individual  engineering  installation  packages  (EIP)  and  are 
acceptable  for  turnover  to  and  use  by  the  operating  agency.  The 
requirements  and  criteria  specified  here  and  in  sections  7 and  8 
constitute  the  quality  assurance  plan  for  the  specified  AN/FRN-41 
TVOR.  Individual  EIP 1 s will  be  used  to  supplement,  expand,  modify, 
or  otherwise  adapt  the  requirements  and  criteria  to  unique  situations 
and  circumstances  applicable  to  each  site  location. 

6.2  QUALITY  ASSURANCE  PROGRAM. 

6.2.1  The  QA  program  consists  of  a planned  and  systematic  approach 
for  assessing  the  quality  during  the  installation  and  acceptance 
testing  of  project  implementation  and  correcting  at  the  earliest  time 
any  discrepancies,  deficiencies,  or  shortcomings  revealed  through 
inspection  and  test  efforts.  The  QA  and  quality  control  (QC) 
planning  and  functions  will  begin  at  the  earliest  stages  of  project 
implementation  and  end  after  all  possible  corrective  action  efforts 
are  completed  and  the  AN/FRN-41  TVOR  are  released  to  the  operating  or 
user  agency.  Quality  assurance  and  QC  functions  are  to  be  performed 
by  personnel  operating  independently  from  those  charged  with  the 
engineering  of  the  installation  or  involved  in  the  process  of 
installing  the  AN/FRN-41  TVOR.  Under  the  program,  these  functions 
are  divided  among  three  participating  organizations:  (1)  the  test 
agency,  (2)  the  installation  agency,  and  (3)  the  operating  agency. 

6.2.2  Test  agency.  As  the  manager  and  implementor  of  the  QA  program 
and  acceptance  testing  efforts  for  the  AN/FRN-41  TVOR,  the  test 
agency  will  commence  project  planning  as  soon  as  tasked.  The  test 
agency  quality  assurance  representative  (QAR)/Test  Director  is 
responsible  for  periodic  in-process  QA  checks,  final  QA  inspections, 
and  acceptance  tests  in  accordance  with  management  provisions  of  CCCR 
702-3  and  this  SEIP.  Quality  assurance  inspections  will  be  performed 
at  the  discretion  of  this  Agency  for  the  purpose  of  assessing  the 
effectiveness  of  the  QC  effort  by  the  installation  agency;  initiating 
corrective  actions  as  appropriate;  and  determining  the  extent  to 
which  the  installation  effort  adheres  to  the  quality  requirements. 
Acceptance  testing  'is  conducted  in  accordance  with  section  7 and  for 
the  purpose  of  determining  if  the  installed  AN/FRN-41  TVOR  complies 
with  the  technical  requirements  of  this  SEIP  as  amended  by  individual 
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16  February  1979 


EIP's  and  the  AN/FRN-41  TVOR  is  suitable  for  the  intended  applica- 
tion. At  the  earliest  stages  of  project  initiation,  the  test  agency 
is  to  identify  a QAR/Test  Director.  For  project  continuity  and 
effective  management,  a single  individual  should  be  assigned  both 
roles.  This  will  assure  that  the  QA  and  test  efforts  are  fully 
integrated  and  accomplished  in  the  following  manner  and  sequence  to: 

a.  Implement  the  QA  concepts  and  requirements  identified. 
Participate  in  the  development  of  individual  EIP's  incorporating  site 
particular  requirements. 

b.  Assure  that  the  participating  elements  and  organizations  are 
thoroughly  familiar  with  their  respective  roles  in  support  of  QA,  QC, 
and  testing  and  have  been  properly  tasked. 

c.  Validate  through  the  use  of  project  oriented  reports,  formal 
and  informal  contacts,  project  status  reviews,  onsite  inspections, 
etc.,  the  QC,  and  installation  efforts  to  assure  compliance  with  the 
stated  requirements  and  criteria  of  this  SEIP.  When  an  inadequacy  is 
found  to  exist  in  the  installation  agency  QC  effort,  the  procedures 
of  CCCR  702-7  will  be  applied.  Follow-up  actions  will  be  monitored 
and  those  discrepancies  or  differences  which  cannot  be  resolved  in  a 
timely  manner  will  be  brought  to  the  attention  of  higher  authority. 

d.  Facilitate  responsibilities  by  identifying  and  recording 
this  information  and  data  as  required  by  USACEEIA  Form  113R  (figure 
6-1).  This  form  becomes  a part  of  the  project  files  and  will  be 
updated  to  assure  orderly  project  execution.  The  dissemination  of 
this  information  with  the  participants  in  the  QA  program  is 
encouraged. 

e.  Perform  a final  QA  inspection  using  USACEEIA  Form  112R 
(figure  6-2),  tailored  to  the  specifics  of  this  effort.  When  the 
installation  effort  and  checkout  of  the  AN/FRN-41  TVOR,  this  SEIP, 
individual  EIP,  and  the  AFTO  series  shall  be  the  evaluation  criteria 
for  the  site  inspection  efforts.  This  inspection  will  consist  of 
thorough  visual  and  mechanical  observations  of  the  installed 
materiel,  QC  records,  onsite  inspection,  and  other  factors  to 
evaluate  the  quality  of  the  work  performed  and  its  acceptability. 

f.  Conduct  acceptance  tests  in  accordance  with  the  provisions 
of  section  7,  the  subsidiary  documents  specified,  and  CCCR  702-3,  to 
determine  the  acceptability  of  the  AN/FRN-41  TVOR,  as  installed.  If 
the  results  of  any  portion  of  acceptance  tests  are  not  satisfactory, 
corrective  action  efforts  are  to  be  initiated  through  onsite 
engineering,  installation,  and  operational  participants  and  in  the 
absence  of  such  representation,  through  channels.  The  QAR/Test 
Director  may  retest  to  verify  that  corrective  action  efforts  have 
been  implemented  and  that  the  efforts  will  preclude  recurrence. 
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DATE  (Day,  Mo,  Year) 


LOCATION 


PROJECT  NAME 


TASK  NO. 


REFERENCED  T.O.  FOR  QUALITY  OBSERVATIONS  FOLLOW  MAIN  PARAGRAPHS 


A.  Drawinqs  and  Specifications  (AFTO  31-10-3,  31-10-9, 

31-10-27,  31-10-29) 

1.  Are  floor  plan  drawings  available? 

2.  Are  equipment  location  drawings  available? 

3.  Are  face  layout  drawings  of  equipment  in  bays 
available? 

4.  Are  drawings  for  distribution  frame  block  assignments 
available?- 


NO  ! NA 


5.  Are  pin  connections  on  terminal  blocks  shown  on 
drawings? 

6.  Is  stenciling  of  terminal  blocks  shown  on  drawings? 

7.  Are  drawings  of  power  distribution  equipment 
available? 

8.  Are  wire  sizes  indicated  on  drawings? 

9.  Are  schematic  diagrams  of  circuit  types  to  be 
installed  included  in  drawings? 

10.  Are  drawings  of  site  grounding  systems  available? 

11.  Are  drawings  showing  arrangement  of  cable  racks, 
ducts,  and  trenches  available? 

12.  Do  specifications  contain  list  of  reference  material 
required  by  installers? 

13.  Do  specifications  contain  cable  running  list  for 
power  distribution? 

14.  Do  specifications  contain  cable  running  list  for 
signal  cabling? 


USACEEIA  FM  112-R 
1 Jan  79 


Figure  6-2.  USACEEIA  Form  112-R. 
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15.  Do  specifications  contain  cable  running  list  for 
RF  cabling? 

16.  Do  specifications  contain  detailed  information  on 
grounding? 

17.  Do  specifications  contain  details  on  all  special 
instructions  for  installers? 

18.  Do  drawings  reference  all  applicable  items  on 
BOM? 

B.  Tools  and  Equipment  (AFTO  31-10-29) 

1.  Is  equipment  damaged  or  unserviceable? 

2.  Are  all  installation  materials  on  hand  and 
serviceable? 

3.  Are  all  tools  necessary  for  completion  of  the  job 
on  hand? 

4.  Is  all  test  equipment  needed  for  test  and  checkout 
of  installation  available? 

C.  General  Safety  Practice  (AFTO  31-10-29) 

1.  Are  goggles  being  worn  when  drilling  and  grinding? 

2.  Are  sharp  edges  left  on  frame  or  duct  work? 

3.  Are  all  hand  tools  properly  used? 

4.  Are  electric  power  tools  properly  grounded? 

D.  Floor  Plan  Layout  (AFTO  31-10-9,  31-10-29) 

1.  Are  equipment  layout  plans  in  accordance  with 
drawings? 

2.  Was  layout  plan  completed  before  equipment  was 
moved  into  area? 

E.  Erecting  and  Mounting  (AFTO  31-10-29) 

1.  Is  equipment  laid  out  in  accordance  with  floor 
plan  drawing? 


USACEEIA  Form  112-R  Continued. 
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2. 

Are  equipment  bays  level  and  plumbed  within 
tolerances? 

3. 

Has  proper  spacing  been  provided  between  equipment 
racks? 

4. 

Are  base  angles  of  frames  secured  to  floor  in 
proper  location? 

5. 

Are  all  cabinets  flush  mounted  and  plumbed? 

6. 

Has  finish  of  equipment,  cabinets,  and  racks  been 
touched  up? 

7. 

Are  bolts  and  screws  free  from  stripped  threads 
and  defaced  heads? 

8. 

Have  sufficient  clearances’  been  provided  between 
apparatus  for  heat  dissipation? 

9. 

Are  terminal  blocks  aligned  on  distribution  frames? 

10. 

Has  equipment  been  installed  in  cabinets  or  racks 
in  accordance  with  face  layouts? 

11. 

Are  all  nuts  and  bolts  securely  tightened? 

12. 

Are  exposed  or  cut  ends  of  metal  filed  smooth  and 
painted? 

13. 

Have  ltick  and  flat  washers  been  used? 

14. 

Is  the  C-E  equipment  BOM  available  at  the  facility? 

15. 

Has  the  C-E  equipment  been  inventoried  and 
discrepancies  posted? 

16. 

Is  all  required  C-E  equipment  at  the  site? 

1 17’ 

Is  all  C-E  equipment  installed? 

IF.  Cable  Racks  (AFTO  31-10-6) 

1. 

Location  of  cable  racks: 

a.  Are  cable  racks  located  in  accordance  with 
cable  plan  drawing? 

aMHHea 

Figure  6-2.  USACEEIA  Form  112-R  Continued. 
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b.  Does  height  of  cable  racks  conform  to  height 
above  floor  as  indicated  on  cable  plan  drawing? 


c.  Are  cable  racks  located  so  that  clearance  is 
provided  for  installation  and  maintenance  of 
ultimate  equipment? 


d.  Are  cable  racks  located  so  cables  are  not  subject 
to  damage  or  exposure  or  other  detrimental 
conditions? 


2.  Assembly  of  cable  racks: 


a.  Are  long  sections  of  cable  racks  used  where 
possible? 


b.  Have  clamping  details  been  altered  other  than 
where  necessary  to  avoid  interference? 


c.  Are  open  ends  of  cable  racks  properly  closed? 


d.  Are  vertical  cable  racks  properly  terminated  on 
floors? 


3.  Support  of  cable  racks: 

a.  Are  cable  racks  properly  supported  and  fastened? 


b.  Are  cable  racks  Installed  so  that  no  excessive 
load  or  binding  is  imposed  on  the  equipment? 


c.  Are  horizontal  cable  racks  supported  on 

approximately  3 feet  centers  but  not  to  exceed 
6 feet? 


d.  Has  support  been  provided  within  3 feet  of  free 
end  of  cable  rack? 


e.  Are  cable  racks  braced  where  necessary  to 
prevent  sway? 


G.  Running  Cable  (AFTO  31-10-13) 


1.  Are  cable  runs  made  in  accordance  with  cable 
running  list? 


2.  Are  cables  twisted  or  crossed  on  cable  rack? 


YES 


Figure  6-2.  USACEEIA  Form  112-R  Continued. 
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3.  Do  cables  at  turns  or  bends  conform  to  the  bending 
radii  and  position? 

4.  Is  protection  provided  where  cable  sheaths  contact 
rough  or  sharp  edges  or  metal? 

5.  Are  cables  which  are  turned  off  over  side  of  cable 
racks  formed  with  minimum  allowable  radii? 

6.  Are  cables  turned  off  rack  horizontally  and  then 
up? 

7.  Do  cables  to  the  distribution  frame  enter  on  the 
vertical  side? 


YES 


NO 


NA 


8.  Are  cables  serving  the  horizontal  side  of  a 
distribution  frame  secured  to  the  transverse  arms 
near  the  vertical  upright? 

9.  Are  cable  tags  properly  prepared  and  in  accordance 
with  the  cable  running  list? 

10.  Are  cable  tags  secured  at  each  end  of  cable  run? 

11.  Have  cable  tags  been  removed  upon  completion  of 
verification  and  termination? 

12.  Are  cable  butts  located  as  near  as  practicable  to 
the  point  where  the  first  wires  turn  out? 

• • 

13.  Are  cable  butts  properly  treated? 

14.  Is  insulation  of  wires  undamaged  at  butt  location? 

15.  Are  unused  and  spare  wires  protected  at  butt 
location? 

H.  Securing  Cable  (AFTO  31-10-2,  31-10-13) 

1.  Is  starting  stitch  properly  made  and  placed? 

2.  Is  required  Kansas  City  stitch  properly  made? 

3.  Are  first  and  succeeding  layers  of  cable  properly 
secured? 


Figure  6-2.  USACEEIA  Form  112-R  Continued. 
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4.  Are  cables  secured  at  every  cable  rack  cross  . strap? 

5.  When  cable  butt  is  between  securing  devices,  are  cables 
secured  together  with  an  appropriate  stitch? 

6.  Are  lock  stitches  properly  made  and  spaced? 

7.  Are  splices  in  twine  properly  made? 

I.  Sewed  Forms  (AFTO  31-10-13) 

1.  Is  proper  size  twine  used  for  the  diameter  of  the  form? 

2.  Are  proper  number  of  strands  used? 

3.  Are  stitches  properly  spaced? 

J.  Butting  and  Stripping  (AFTO  31-10-13) 

1.  Are  proper  tools  used  for  butting  and  stripping  of 
cable? 

2.  Are  cable  butts  properly  dressed?  . 

3.  Is  proper  distance  maintained  from  cable  butt  to 
fanning  strip? 

K.  Fanned  Forms  (AFTO  31-10-2) 

1.  Are  cables  fanned  and  connected  to  the  left  side  of 
vertical  mounted  terminal  blocks  and  to  the  bottom  of 
horizontal  terminal  blocks?  • 

2.  Are  conductors  in  fanned  forms  twisted  and  bunched? 

3.  Are  fanned  forms  straight  and  taut  from  butt  location 
to  fanning  strip? 

4.  Is  length  of  skinners  correct? 

5.  Has  color  code  been  properly  followed? 

6.  Are  spare  wires  disposed  of  properly? 

L.  Stenciling  (AFTO  31-10-27,  31-10-29) 

1.  Is  equipment  correctly  identified  and  stenciled  in 
accordance  with  floor  plan  drawings? 


Figure  6-2.  USACEEIA  Form  112-R  Continued. 
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2. 

Are  designations  located  correctly? 

3. 

Are  correct  size  designations  used  on  particular 
types  of  apparatus  or  equipment? 

I M.  Strapping  (AFTO  31-10-16) 

1. 

Are  straps  properly  placed? 

2. 

Is  correct  type  of  strap  wire  used? 

3. 

Does  insulation  extend  to  terminal? 

4. 

Are  straps  placed  so  as  not  to  interfere  with 
operation  of  apparatus? 

5. 

Is  removal  of  apparatus  blocked? 

6. 

Are  designations  of  apparatus  obscured? 

1 N.  Connecting  and  Soldering  (AFTO  31-10-7) 

1. 

Is  soldering  clamp  used  when  connecting  wires? 

2. 

Are  connections  made  on  terminal  blocks  in  proper 
manner? 

3* 

Is  all  soldering  done  with  standard  rosin  core  solder? 

! 

4. 

Are  connections  secure  and  free  of  foreign  substances? 

! 

5. 

Has  all  unsightly  flux  and  excess  globules  of  solder 
been  removed? 

6. 

Is  insulation  on  skinners  burnt  or  otherwise  damaged? 

7. 

Do  skinners  on  connected  terminals  exceed  1/16  in? 

8. 

Are  all  conductors  given  a continuity  test  after 
connection  is  made? 

I 0.  Wrapped  Connections  (AFTO  31-10-7) 

1. 

Are  wrapped  connections  applied  only  on  suitable 
terminals? 

2. 

Are  connections  essentially  straight  and  free  of 
angular  bends  or  crimps? 

■ 

■ 

H 
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3.  Are  the  required  number  of  turns  in  contact  w.ith  the 
terminal  in  accordance  with  criteria  for  qauqe  of  wire 
used? 

4.  Are  wrapped  connectors  soldered  '.-here  applicable? 

P.  Cross  Connections  (AFTO  31-10-11) 

1.  Are  jumpers  properly  routed  at  distribution  frame? 

2.  Do  jumpers  have  sufficient  slack  after  connection? 

3.  Are  conductors  twisted  between  fanning  strip  and 
terminal? 

4.  Does  twist  remain  in  conductors  beyond  rear  of 
fanning  strip? 

5.  Are  jumpers  properly  dressed? 

6.  Has  excess  solder  been  removed  from  terminals? 

Q.  Equipment  and  Signal  Grounds  (AFTO  31-10.-24,  31-10-29) 

Are  equipment  and  signal  grounds  installed  in  accordance 

with  applicable  codes  and  standards  and  in  accordance 

with  installation  drawings? 

R.  Conduit  (AFTO  31-10-12) 

1.  Are  burrs  removed  from  conduit  after  cutting? 

2.  Is  bending  radii  of  conduit  adequate? 

3.  Are  there  more  than  four  90-degree  bends  in  a single 
conduit  run? 

4.  Does  number  of  conductors  in  conduit  conform? 

5.  Are  conduits  supported  at  intervals  not  exceeding 
6 feet? 

6.  Have  all  fittings  been  tightened  after  installation? 


Figure  6-2.  USACEEIA  Form  112-R  Continued. 
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S. 

Ducts  (RF  Shieldinqs)  (AFTO  31-10-12.  31-10-13)  1 

1. 

Are  hangers  for  overhead  ducts  mounted  first? 

2. 

Is  proper  type  mallet  used  in  assembly? 

i 

3. 

Are  flange  sections  cleaned  before  installation? 

T. 

Coaxial  Cables  (AFTO  31-10-14) 

1. 

Is  cable  inspected  for  possible  damage  prior  to 
installation? 

2. 

Where  required,  is  cable  sewed  in  same  manner  as  j 

signal  cable? 

3. 

Is  butting  and  stripping  done  in  same  manner  as  signal 
cable? 

4. 

Do  cable  tags  remain  on  coaxial  cable  from  antenna  to 

RF  patch  or  equipment? 

5. 

Is  support  spacing  of  cables  installed  as  prescribed 
(3  ft  for  cable  1-5/8  in  or  smaller  and  5 ft  for 
cables  1-11/16  in  or  greater)? 

6. 

Does  bending  radii  of  cables  meet  prescribed  standards 
of  the  T.O. ? 

U. 

Wavequides  and  Antennas  (AFTO  31R-10-5.  CEEIA  PAM  105-31 

I. 

Are  waveguides  stored  in  a horizontal  manner  and  away 
from  heavy  objects? 

2. 

Are  waveguides  inspected  for  possible  damage  prior  to 
installation? 

3. 

Are  waveguides  cleaned  in  the  proper  manner  prior  to 
installation? 

4. 

Are  hangers  installed  every  5 feet  as  prescribed? 

5. 

Do  waveguide  bends  conform  to  T.O.  criteria? 

6. 

Are  antennas  and  reflectors  mounted  as  prescribed 
heights? 

7. 

Are  antennas  oriented  to  the  prescribed  azimuth? 

LU 

Flqure  6-2.  USACEEIA  Form  112-R  Continued. 
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V.  Outside  Plant  Inspection  (AFTO  31R-10-5,  31-10-5,  31-10-3, 

31-10-10,  31-10-21,  31-10-24, 
31-10-28) 

1.  Are  antenna  tower  locations  proper? 

2.  Are  footings  or  pads  prepared  prior  to  concrete  pour? 

3.  Have  concrete  pours  for  footings  and  pads  been 
accomplished  in  accordance  with  specified  criteria? 

4.  Has  proper  cure  time  been  achieved  prior  to  mounting 
•steel? 

5.  Is  the  tower  constructed  in  accordance  with  the 
specified  criteria,  drawings,  etc? 

6.  Are  the  antenna  supports,  anchors,  pedestals,  etc., 
properly  installed  in  accordance  with  established 
criteria? 

7.  Are  supporting  structures,  guy  wires,  tower  lighting 
kits  (when  required),  termination  boxes,  and  baluns 
included  and  properly  installed  in  accordance  with 
established  criteria? 

8.  Are  antennas  properly  mounted  and  aligned? 

9.  Were  antenna  reflectors  properly  aligned  prior  to 
mounting  the  feed  horn? 

10.  Are  antenna  curtains  for  rhombic  and  log  periodics 
properly  installed? 

11.  Are  transmission  lines,  coaxial  cables,  waveguides, 
etc.,  properly  installed? 

12.  Has  tower  and  supporting  structure  been  painted 
in  accordance  with  established  criteria? 

13.  Are  waveguides,  cable  runs,  etc.,  properly  installed 
and  protected? 

W.  Power  Buildings  (AFTO  31-10-3,  31-10-29) 


1.  Are  power  buildings  and  pads  property  ’ocated  and 
installed? 
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2.  Are  generators  and  power  distribution  panels  properly 
located  and  installed? 

3.  Are  oil  pans  properly  installed? 

4.  Are  generators  properly  vented  from  the  buildings? 

5.  Has  all  required  wiring  been  installed? 

6.  Are  fuel  tanks  installed  above  ground;  if  so,  are  they 
located  at  the  proper  distance  from  generator  building? 

7.  If  fuel  tanks  were  installed  underground,  was  it 
accomplished  in  accordance  with  established  procedures? 

8.  Is  safety  equipment  located  in  generator  building? 

X.  Installation  Drawings  (AFTO  31-10-29) 

Have  drawings  been  reviewed  to  assume  "as  built"  accuracy? 
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After  satisfactory  resolution,  he  may  subsequently  resume  acceptance 
tests.  If  these  items  cannot  be  resolved  by  onsite  personnel,  the 
QAR/Test  Director  will  take  either  of  the  following  actions:  (1) 
Reject  the  AN/FRN-41  TVOR  and  terminate  testing  until  the  matter  is 
corrected  or  resolved,  or  (2)  Attempt  to  complete  the  acceptance 
tests  noting  the  discrepancies,  deficiencies,  or  shortcomings,  as 
exceptions  on  the  Technical  Acceptance  Recommendation  (TAR),  Form  98R 
at  section  8.  The  participating  agencies  and  organizations  will  be 
notified  of  these  discrepancies,  deficiencies,  and  shortcomings  at 
the  earliest  practical  date. 

g.  Record  and  analyze  test  results,  determine  acceptability  of 
the  installed  AN/FRN-41  TVOR,  record  the  data  and  findings  on  the 
TAR,  and  coordinate  the  data  with  the  designated  participants, 
prepare  a final  test  report  and  make  distribution  with  the  guidance, 
direction,  and  format  of  CCCR  702-2.  Project  tasking  documents  must 
be  consulted  for  modification  of  the  distribution  requirements.  The 
acceptance  test  report  will  note  outstanding  installation  and 
operational  exceptions,  and  will  recommend  corrective  actions  to  be 
taken  by  the  responsible  and  participating  agency(s).  The  report 
will  document  project  completion  with  correction  of  the  exceptions 
being  documented  by  correspondence  or  supplemental  test  reports  as 
determined  by  the  QAR/Test  Director  or  test  agency. 

6.2.3  Installation  agency.  In  accordance  with  the  provisions  and 
authority  of  CCCR-702-4,  the  installation  agency  will  establish  and 
maintain  a QC  system.  The  QC  system  will  assure  that  assessments  of 
quality  are  conducted  in  accordance  with  the  published  procedures  and 
that  the  results  of  the  agency's  QC  inspections  and  follow-up  actions 
are  adequately  recorded.  USACEEIA  Form  1 HR  (figure  6-3)  may  be  used 
for  this  purpose.  The  records  are  to  be  made  available  for  review 
and  evaluation  by  the  test  agency's  QAR/Test  Director.  The  shakedown 
checkouts  are  to  be  completed  and  corrections  made  prior  to  offering 
the  AN/FRN-41  TVOR  for  acceptance  testing.  The  installation 
activities  QC  system  must  meet  all  procedures  contained  in  USACEI  Bn 
Pamphlet  105-3.  The  installation  agency  will  designate  a quality 
control  representative  (QCR),  who  will  assure  the  following  actions 
are  performed: 

a.  Assure  that  QC  procedures  are  applied  on  this  installation 
and  establish  the  reporting  requirements  consistent  with  this 
project,  the  EIP,  and  all  policies.  Assure  that  the  corrective 
action  efforts  related  to  the  installation  are  resolved  and  corrected 
at  the  earliest  possible  point  in  the  installation  effort. 

b.  Assure  the  availability  of  test  equipment  for  shakedown  in 
conjunction  with  participating  elements  and  checkout  and  acceptance 
testing.  Reliance  is  to  be  placed  upon  the  operating  agency  to 
supply  test  equipment  when  it  is  common  to  operations  and  maintenance 
functions. 
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HATE  (Day,  Mo,  Year)  $ 


PROJECT  NAME 


QUALITY  CONTROL 
REPRESENTATIVE  (QCR) 


TASK  NO. 


A.  General  Safety  Practice 

1.  Are  goggles  being  worn  when  using  grinding  machines? 

2.  Are  sharp  edges  left  on  frame  or  duct  work? 

3.  Are  all  hand  tools  properly  used? 

4.  Are  electric  power  tools  properly  grounded? 

5.  Are  ground  wires  securely  attached? 

B.  Floor  Plan  Layout 

* 

1.  Are  layout  plans  in  accordance  with  drawings? 

2.  Was  layout  plan  completed  before  equipment  was  moved 
into  area? 

C.  Erecting  and  Mounting 

1.  Is  equipment  laid  out  in  accordance  with  floor  plan 
drawing? 

2.  Are  equipment  bays  leveled  and  plumbed  within 
tolerances? 

3.  Has  proper  spacing  been  provided  between  equipment 
racks? 

4.  Are  base  angles  of  frames  secured  to  floor  in  proper 
location? 

5.  Are  all  cabinets  flush  mounted  and  plumbed? 

6.  Has  finish  of  equipment,  cabinets,  and  racks  been 
touched  up? 

7.  Are  bolts  and  screws  free  from  stripped  threads  and 
defaced  heads? 


USACEEIA  FM  111-R 
1 Jan  79 
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8.  Have  sufficient  clearances  been  provided  between 
apparatus  for  heat  dissipation? 

9.  Are  terminal  blocks  aligned  on  distributing  frames? 

10.  Has  equipment  been  installed  in  cabinets  or  racks  in 
accordance  with  face  layouts? 

11.  Are  all  nuts  and  bolts  securely  tightened? 

12.  Are  exposed  or  cut  ends  of  metal  filed  smooth  and 
painted? 

D.  Cable  Racks 

1.  Location  of  cable  racks: 


a.  Are  cable  racks  located  in  accordance  with  cable 
plan  drawing? 

b.  Does  height  of  cable  racks  conform  to  height  above 
floor  as  indicated  on  cable  plan  drawing? 

c.  Are  cable  racks  located  so  that  clearance  is 
provided  for  installation  and  maintenance  of 
ultimate  equipment? 

d.  Are  cables  located  so  they  are  not  subject  to  damage 
due  to  exposure  or  other  detrimental  conditions? 

2.  Assembly  of  cable  racks: 

a.  Are  long  sections  of  cable  racks  used  where 
possible? 

b.  Have  clamping  details  been  altered  other  than  where 
necessary  to  avoid  interference? 

c.  Are  open  ends  of  cable  racks  properly  closed? 

d.  Are  vertical  cable  racks  properly  terminated  on 
floors? 

3.  Support  of  cable  racks: 

a.  Are  cable  racks  properly  supported  and  fastened? 

b.  Are  cable  racks  installed  so  that  no  excessive  load 
or  binding  is  imposed  on  the  equipment? 


Figure  6-3.  USACEEIA  Form  111-R  Continued. 
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c.  Are  horizontal  cable  racks  supported  on  approxi- 
mately 5 feet  centers  but  not  to  exceed  6 feet? 

d.  Has  support  been  provided  within  3 feet  or  free  end 
of  cable  rack? 

e.  Are  cable  racks  braced  where  necessary  to  prevent 
sway? 

Running  Cable 

1.  Are  cable  runs  made  in  accordance  with  cable  running 
list? 

2.  Are  oval  shaped  switchboard  cables  placed  on  edge? 

3.  Are  cables  twisted  or  crossed  on  cable  rack? 

4.  Do  cables  conform  to  the  bending  radii  and  position 
at  turns  or  bends? 

5.  Is  protection  provided  where  cable  sheaths  contact 
rough  or  sharp  edges  or  metal? 

6.  Are  cables  turned  off  over  side  of  cable  racks 
formed  with  minimum  allowable  radii? 

7.  Are  cables  turned  off  rack  horizontally  and  then  up? 

8.  Do  cables  to  the  distributing  frame  enter  on  the 
vertical  side? 

9.  Are  cables  serving  the  horizonal  side  of  a distrib- 
uting frame  secured  to  the  transverse  arms  near  the 
vertical  upright? 

10.  Are  cable  tags  properly  prepared  and  in  accordance 
with  the  cable  running  list? 

11.  Are  cable  tags  secured  at  each  end  of  cable  run? 

12.  Have  cable  tags  been  removed  upon  completion  of 
verification  and  termination? 

13.  Are  cable  butts  located  as  near  as  practicable  to 
the  point  where  the  first  wires  turn  out? 

14.  Are  cable  butts  properly  treated? 


NO 


NA 


Figure  6-3.  USACEEIA  Form  111-R  Continued. 
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15.  Is  insulation  of  wires  undamaged  at  butt  location? 

16.  Are  unused  and  spare  wires  protected  at  butt  location? 

F . Securing  Cable 

1.  Is  starting  stitch  properly  made  and  placed? 

2.  Is  required  Kansas  City  stitch  properly  made? 

3.  Are  first  and  succeeding  layers  of  cable  properly 
secured? 

4.  Are  cables  secured  at  every  cable  rack  cross  strap? 

5.  When  cable  butt  is  between  securing  devices,  are 
cables  secured  together  with  an  appropriate  stitch? 

6.  Are  lock  stitches  properly  made  and  spaced? 

7.  Are  splices  in  twine  properly  made? 

G.  Sewed  Forms 

1.  Is  proper  size  twine  used  for  the  diameter  of  the  form? 

2.  Are  proper  number  of  strands  used? 

. 3.  Are  stitches  properly  spaced? 

H.  Butting  and  Stripping 

1.  Are  proper  tools  used  for  butting  and  stripping  of 
cable? 

2.  Are  cable  butts  properly  dressed? 

3.  Is  proper  distance  maintained  from  cable  butt  to 
* fanning  strip? 

I.  Fanned  Forms 

1.  Are  cables  fanned  and  connected  to  the  left  side  of 
vertical  mounted  terminal  blocks  and  to  the  bottom 
of  horizontal  terminal  blocks? 

2.  Are  conductors  in  fanned  forms  not  twisted  and 

bunched?  j 


Figure  6-3.  USACEEIA  Form  111-R  Continued. 
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3.  Are  fanned  forms  straight  and  taut  from  butt 
location  to  fanning  strip? 

4.  Is  length  of  skinners  correct? 

5.  Has  color  code  been  properly  followed? 

6.  Are  spare  wires  disposed  of  properly? 

J.  Stenciling 

1.  Is  equipment  correctly  identified  and  stenciled  in 
accordance  with  floor  plan  drawings? 

2.  Are  designations  correctly  located? 

3.  Are  corrected  size  designations  used  on  particular  types 
of  apparatus  or  equipment? 

K.  Strapping 

1.  Are  straps  properly  placed? 

2.  Is  correct  type  of  strap  wire  used? 

3.  Does  insulation  extend  to  terminal? 

4.  Are  straps  placed  so  as  to  not  interfere  with 
operation  of  apparatus? 

• • 

5.  Is  removal  of  apparatus  not  blocked? 

6.  Are  designations  not  obscured? 

L.  Connecting  and  Soldering 

1.  Is  soldering  clamp  used  when  connecting  wires? 

2.  Are  connections  made  on  terminal  in  proper  manner? 

3.  Is  all  soldering  done  with  standard  resin  core  solder? 

4.  Are  connections  secure  and  free  of  foreign  substances? 

5.  Have  all  unsightly  flux  and  excess  globules  of  solder 
been  removed? 

B 

6.  Is  insulation  on  skinners  not  burnt  or  otherwise  damaged^ 

Figure  6-3.  USACEEIA  Form  111-R  Continued. 
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7.  Do  skinners  on  connected  terminals  not  exceed  1/16  in? 

8.  Are  all  conductors  given  a continuity  test  after 
connection  is  made? 

M.  Transistor  Soldering  Techniques 

1.  Is  caution  exercised  to  assure  that  excessive  heat 
does  not  destroy  transistors? 

2.  Are  safeguards  in  effect  to  prevent  leakage  current 
at  the  end  of  an  electrical  soldering  iron  from 
destroying  transistors? 

N . Wrapped  Connections 

1.  Are  wrapped  connections  applied  only  on  suitable 
terminals? 

2.  Are  connections  essentially  straight  and  free  of 
angular  bends  or  cramps? 

3.  Are  the  required  number  of  turns  in  contact  with  the 
terminal  in  accordance  with  criteria  for  gauge 

of  wire  used? 

4.  Are  wrapped  connectors  soldered  w here  applicable? 

O.  Cross  Connections 

1.  Are  jumpers  properly  routed  at  distribution  frame? 

2.  Do  jumpers  have  sufficient  slack  after  connection? 

3.  Are  conductors  not  twisted  between  fanning  strip  and 
terminal? 

4.  Does  twist  remain  in  conductors  beyond  rear  of  fanning 
strip? 

5.  Are  jumpers  properly  dressed? 

6.  Has  excess  solder  been  removed  from  terminals? 


YES  I NO  I NA 


Figure  6-3.  USACEEIA  Form  111-R  Continued. 

6-21 


V '♦'7*  .. 
* ■ 


■ 


SEIP  012 


16  February  1979 


QUALITY  CONTROL  CHECKLIST  - INSTALLATION 

(CCCR-702-2) 

PAGE  7 OF  7 PAGES 

JYES 


NO  I NA 


ment  and  Signal  Grounds 

Are  equipment  and  signal  ground  installed  in  accordance 
with  applicable  codes  and  standards  and  in  accordance 
with  installation  drawings? 

Q.  Conduit 

1.  Are  burrs  removed  from  conduit  after  cutting? 

2.  Is  bending  radii  in  accordance  with  AFTO  31-10-12? 

3.  Are  there  no  more  than  four  90  degree  bends  in  a 
single  conduit  run? 

4.  Does  number  of  conductors  in  conduit  conform  to 
AFTO  31-10-12? 

5.  Are  conduits  supported  at  proper  intervals? 

6.  Have  all  fittings  been  tightened  after  installation? 

R.  Ducts  (RF  Shieldinqs) 

1.  Are  hangers  for  overhead  ducts  mounted  first? 

2.  Is  proper  type  mallet  used  in  assembly? 

3.  Are  flange  sections  cleaned  before 
installation? 

S.  Coaxial  Cables 

Is  cable  inspected  for  possible  damage  prior  to 
installation? 


Figure  6-3.  USACEEIA  Form  111-R  Continued. 
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c.  Assure  that  shakedown  is  accomplished  as  specified  and  any 
corrective  action  is  completed  prior  to  acceptance  testing. 

d.  Advise  the  QAR/Test  Director  of  the  anticipated  completion 
date  at  the  earliest  time.  This  notice  should  be  given  not  less  than 
10  days  prior  to  the  scheduled  completion  to  permit  efficient  and 
expeditious  transportation  of  test  personnel  and  equipment. 

e.  Assure  that  an  adequate  complement  of  personnel  remain  onsite 
to  assist  in  the  final  QA  inspection  and  acceptance  test. 

f.  Assure  the  QC  inspection  records  and  installation  docu- 
mentation are  maintained  onsite  and  readily  available  to  the  QAR/Test 
Director.  When  the  onsite  effort  is  completed,  the  QC  documentation 
shall  be  placed  in  the  project  files  and  maintained  for  one  year. 

6.2.4  Operating  agency.  The  operating  agency  will  be  the  site  or 
location  cognizant  organization  element  and  will  be  so  identified  in 
all  project  documentation  and  individual  EIP’s.  Tasking  to  support 
the  USA.EEIA  QA  and  acceptance  test  effort  will  be  accomplished 
through  command  channels.  The  operating  agency  will  designate  a 
representative  early  in  the  project  but  no  later  than  the  start  of 
installation.  He  will  assure  the  following  actions  are  taken  and 
completed. 

a.  Provide  administrative  and  typing  support. 

b.  Serve  as  interface  between  the  installation,  quality 
assurance,  and  test  personnel  and  the  operating  agency. 

c.  Assist  in  resolution  of  discrepancies,  deficiencies,  and 
shortcomings . 

d.  Make  operating  and  maintenance  personnel  available  to  assist 
on  an  as-required  basis. 

e.  Provide  a representative  to  witness  the  acceptance  test  and 
sign  the  TAR. 

6.3.  SPECIAL  CONSIDERATIONS. 

6.3.1  Interruptions.  Quality  assurance  inspections  and  tests  may  be 
interrupted  at  any  point  if  disrupted  by  an  equipment  or  system 
malfunction.  They  may  also  be  interrupted  at  a compatible  breaking 
point  to  permit  scheduled  duty  breaks.  Any  inspection  that  is 
interrupted  because  of  equipment  malfunction  shall  be  restarted  at  a 
point  determined  by  the  QAR/Test  Director. 
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6.3.2  Substitutions.  Spare  equipment  may  be  substituted  for 
malfunctioning  equipment  with  the  approval  of  the  QAR/Test  Director. 
Any  equipment  which  has  been  replaced  shall  be  repaired  and 
retested.  During  acceptance  tests,  any  piece  of  equipment,  including 
cables,  conduit,  etc.,  may  not  be  changed  or  adjusted  without  the 
approval  of  the  QAR/Test  Director. 

6.3.3  Corrections  or  modifications  of  documentation.  Site  plans, 
specifications,  EIP's,  drawings,  etc.,  are  to  be  acquired  by  QA,  QC, 
and  test  personnel  prior  to  commencement  of  the  specified  work 
effort.  At  this  time  the  QAR/Test  Director  will  have  identified  the 
applicable  and  non-appl icable  observation  items  on  USACEEIA  Form  112R 
and  will  delete  the  mark  "non-appl icable"  ( N/A)  those  items 
inappropriate  for  his  QA  inspection  observation  items.  These 
documents  shall  be  used  as  master  documents  to  mark,  record,  and 
identify  discrepancies.  Any  discrepancies  noted  shall  be  recorded 
using  yellow  markings  to  record  deletions  of  equipment,  cables,  or 
changes  in  schematic  diagrams.  All  additions  shall  be  noted  with  red 
markings.  Notes  to  the  draftsman  will  be  in  blue.  Site 
documentation  will  be  marked  in  the  same  manner.  The  designated 
installation  agency  representative  will  deliver  a copy  of  the 
marked-up  drawings  to  the  onsite  USACEEIA  installation  engineering 
element  and  in  the  absence  of  an  engineer  to  Commander,  USACEEIA, 
ATTN:  CCC-CED,  Fort  Huachuca,  Arizona  85613  or  as  amended  by  the 
EIP.  In  all  cases  a complete  set  of  marked  drawings  will  be  left 
onsite  and  maintained  by  the  operating  agency. 
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SECTION  7. 


ACCEPTANCE  TEST  PLAN  ANO  PROCEDURES 


7.1  GENERAL.  This  section  contains  the  test  procedures  and  states 
the  special  conditions  which  apply  to  shakedown,  checkout,  and 
acceptance  tests  for  the  installed  AN/FRN-41  TVOR.  Onsite  tests  are 
performed  to  determine  if  the  designated  AN/FRN-41  TVOR  has  been 
installed  correctly,  performs  in  accordance  with  the  technical 
requirements  of  this  SEIP  and  subsidiary  documents,  and  is 
operationally  suitable  for  the  intended  application. 


7-2  TESTING. 

7.2.1  Shakedown  test  and  checkout.  Functional  tests  will  be 
conducted  by  the  installation  agency  for  the  purpose  of  assuring  that 
the  equipment  is  aligned  and  operable  and  the  installation  is  in 
accordance  with  the  engineering  documentation.  These  tests  and 
checkouts  will  be  conducted  in  coordination  with  personnel  of  the 
operating  agency  using  the  test  plan  identified  in  paragraph  7.2.2 
and  applicable  technical  bulletins  and  technical  manuals  available  to 
the  operating  agency  (the  user).  These  tests  will  be  conducted  prior 
to  the  installation  agency  offering  the  installation  for  acceptance 
tests.  As  stated  in  section  6,  the  installation  agency  is  to 
anticipate  the  installation  completion  date  and  notify  the  test 
agency  of  this  completion  not  less  than  10  days  of  scheduled  date. 

7.2.2  Onsite  acceptance  tests.  Onsite  acceptance  testing  will  be 
accomplished  in  accordance  with  USACEEIA  technical  publication  number 
CCC-TED-75 -TP-200.  These  tests  will  be  preceded  by  a thorough  QA 
inspection  in  accordance  with  the  requirements  of  section  6.  Tests 
will  be  conducted  in  a normal  operating  environment,  as  stated  in  TB 
95-1.  Abnormal  ambient  conditions  (e.g.,  temperature,  humidity,  or 
barometric  pressure)  during  any  test  will  be  noted  in  the  test  log 
with  detailed  remarks  included  with  the  test  results.  The  Test 
Director  will  determine  if  any  retesting  is  required.  The  operating 
agency  will  provide  personnel  to  operate  and  maintain  the  equipment 
during  tests.  Installation  agency  will  provide  personnel  to  assist 
the  Test  Director  in  the  conduct  of  tests  and  measurements. 

7.2.3  Flight  checks.  Operational  flight  checks  will  be  performed  by 
Federal  Aviation  Administration  (FAA)  qualified  Air  Traffic  Control 
(ATC)  personnel  in  conjunction  with  the  acceptance  tests  and  under 
the  direction  of  the  Test  Director.  Flight  checks  will  determine 
whether  or  not  the  installed  AN/FRN-41  TVOR  functions  correctly  and 
performs  in  accordance  with  individual  equipment  and  system  mission 
requirements.  This  flight  check  is  documented  by  the  FAA.  Copies  of 
this  report  will  be  furnished  participating  agencies  and  included  in 
the  test  report  and  retained  in  project  files. 
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7.2  4 Test  equipment.  A complete  listing  of  the  required  test 
equipment  is  contained  in  the  appropriate  technical  manuals. 

Although  the  installation  agency  is  responsible  for  assuring  that  the 
required  complement  of  test  equipment  is  available  for  installation, 
inspection,  and  test  purposes.  This  test  equipment  should  be 
available  onsite  from  the  operating  agency 

7.2  5 Technical  acceptance  recommendation.  Based  on  the  QA 
inspections,  QC  reports  and  documentation,  acceptance  test  results, 
and  flight  check  results,  the  Test  Director  will  determine  the 
acceptability  of  the  work  effort.  Prior  to  actual  rejection,  if  the 
circumstances  so  warrant,  the  Test  Director  will  attempt  to 
coordinate  his  determination  with  the  test  agency  and  other  cognizant 
agencies.  The  Test  Director  will  prepare  and  distribute  the 
technical  acceptance  recomnendation  (TAR)  in  accordance  with  the 
requirements  of  section  8.  Preparation  of  the  TAR  will  be 
accomplished  onsite  immediately  following  acceptance  tests. 

7.2.6  Test  results.  When  one  or  more  tests  fail  to  meet 
requirements,  the  Test  Director  will  determine  which  portion(s)  of 
the  test  was  affected  and  which  portion(s)  of  the  equipment  or 
facility  is  to  be  retested.  All  deficiencies  will  be  corrected,  or, 
if  not  corrected,  the  deficiencies  will  be  reported  on  the  TAR  and  in 
the  final  test  report. 

7.2.7  Final  test  report.  The  test  agency  will  prepare  and  dis 
tribute  a test  report  in  accordance  with  CCCR  702-2  as  amended  by  the 
individual  EIP  and  tasking  documents.  Copies  of  the  completed  TAR 
and  flight  inspection  report  will  be  included. 
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SECTION  8.  COMPLETION  CERTIFICATION 

8.1  GENERAL.  The  results  of  the  QA  inspections  and  acceptance  tests 
specified  in  sections  6 and  7 will  be  documented  onsite  by  the 
QAR/Test  Director  using  USACEEIA  Form  98R,  TAR  (figure  8-1).  The 
purpose  of  this  technical  document  is  to  record  the  significant 
project  information  to  include  the  scope  of  the  effort,  results  and 
conclusions  of  the  requisite  inspections  and  tests,  exceptions  to  the 
technical  requirements,  and  recommendations  regarding  acceptance  with 
or  without  exceptions  or  rejection  of  the  work  effort.  The  TAR  also 
provides  other  participants  to  indicate  agreement  or  disagreement 
with  the  inspection  and  test  assessments  and  for  user  to  state  a 
willingness  to  technically  accept  the  installed  AN/FRN-41  TVOR. 

8.2  DISTRIBUTION.  A copy  of  the  TAR  will  be  provided  to  the  signing 
participants  and  the  operating  agency.  The  original  copy  will  be 
maintained  in  the  test  agency  project  files  but  copies  will  be 
reproduced  and  included  as  part  of  the  test  report. 

8.3  WAIVERS.  Waivers  to  include  comnand  approvals  for  individual 
installations  will  be  recorded  in  the  TAR  and  copies  attached  for  the 
purpose  of  clarifying  deviations  from  this  SEIP,  the  individual  EIP, 
and  Technical  Bulletin  TB-95-1. 
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INSTRUCTIONS 


TECHNICAL  ACCEPTANCE  RECOMMENDATION 

1.  Entries  on  the  data  sheets  are  to  be  typed  whenever  possible  to 
ensure  legibility  and  provide  a quality,  fully  legible  product  when 
reproduced.  If  a typewriter  is  not  available,  the  forms  may  be 
completed  by  printing  with  black  ink  in  block  letters  to  ensure 
legibiity.  The  instructions  for  completion  of  this  form  follow  on  a 
block-by-block  basis. 

2.  Pages  are  to  be  sequentially  numbered  to  show  both  the  individual 
page  number  and  the  total  number  of  pages  constituting  the  completed 
TAR.  Additionally,  each  page  will  be  identified  by  the  date,  proj- 
ect, and  contract  number  in  the  appropriate  blocks. 

3.  Instructions  for  completion  of  the  TAR  are  delineated  in  the 
following  subparagraphs  and  will  be  completed  in  accordance  with 
these  instructions: 

a.  DATE:  Enter  the  day,  month,  and  year  of  completion  for  this 
action  (e.g.,  1/1/79  as  the  first  day  of  the  first  month  of  1979.) 

b.  PROJECT/CONTRACT  NUMBER:  Enter  the  appropriate  project  or 
contract  number.  If  this  is  a subproject  or  part  of  a subproject, 
provide  all  necessary  information  (i.e.,  IIP  milestone  number(s), 
subproject  number(s)  as  well  as  subdivision(s)  to  same). 

c.  TITLE:  Enter  the  project  name  or  title. 

d.  LOCATION:  Enter  the  geographic  location  where  the  project 
was  installed. 

e.  FACILITY.  Enter  the  name  of  the  facility  and  other  per- 
tinent identifying  information. 

f.  TEST  OIRECTOR:  Enter  the  name,  title,  and  grade  of  the  Test 
Director  or  OAR  assigned  to  this  project. 

g.  OPERATING  AGENCY:  Enter  the  name,  symbol,  and  complete 
mailing  address  of  the  organization  having  O&M  responsibility  for 
this  project,  system,  or  equipment  installation. 

h.  ENGINEERING  AGENCY:  Enter  the  name,  symbol,  and  complete 
mailing  address  of  the  organization  having  engineering  cognizance  and 
responsibility. 

i.  INSTALLATION  AGENCY:  Enter  the  name,  symbol,  and  complete 
mailing  address  of  the  organization  having  been  tasked  to  install  the 
TAR  materiel. 
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j.  TESTING  AGENCY:  Enter  the  name,  symbol,  and  complete 
mailing  address  of  the  QA  and  testing  organization  tasked  for  this 
project. 

k.  PROJECT  DESCRIPTION:  Enter  a brief  and  concise  description 
of  the  project  to  which  the  TAR  applies. 

l.  MAJOR  EQUIPMENT  INSTALLED/RELOCATED:  List  the  major  items 
of  equipment  installed  or  relocated  in  accordance  with  the  project 
requirements.  Enter  the  BOM  line  item  number,  materiel  description, 
assigned  part  number  or  federal  stock  number,  and  the  quantity  of 
each  major  item.  Components,  assemblies,  and  subassemblies 
configured  into  a major  item  as  listed  in  SB  700-20  or  CCP  700-20 
should  also  be  recorded.  Additional  pages,  numbered  in  sequence,  may 
be  added  as  required. 

m.  DOCUMENTATION:  Enter  the  document  identification  (i.e., 
drawing  number,  technical  manual  number,  etc.),  title,  and  the 
quantity  of  each  document  provided  to  the  operating  unit  as  part  of 
the  project. 

n.  EXCEPTIONS: 

(1)  Upon  completion  of  installation  and  testing,  any  exceptions 
to  the  project  requirements  which  require  corrective  action  will  be 
listed.  Include  complete  identification  of  each  missing  item.  Ex- 
ceptions must  be  based  on  the  specified  requirements  of  the  project, 
supportable  through  the  test  results  or  other  valid  documentation, 
fully  described,  and  precisely  identified. 

(2)  The  appropriate  exception  block  must  be  annotated  and  sep- 
arate sheets  should  be  used  for  each  category  of  exception. 

(3)  The  Test  Director  will  also  enter  the  suggested  action 
agency  for  each  exception,  recognizing  that  the  Test  Director  may  not 
always  be  in  a position  to  determine  the  final  action  agency. 

(4)  For  facilities  that  are  becoming  partially  operational, 
identify  installation  agency  actions  remaining  for  project  comple- 
tion. In  this  situation,  the  Materiel  Acceptance  Record  will  show 
the  tests  that  have  been  made,  but  will  be  identified  as  a partial 
record.  A final  Materiel  Acceptance  Record  will  be  prepared  after 
installation  and  testing  of  all  remaining  project  equipment. 

o.  REMARKS.  The  remarks  section  may  be  used  to  provide  any 
additional  information  on  or  in  support  of  a recommendation,  com- 
mendation, or  crltlcsm  In  relation  to  the  project  Installation, 
engineering,  or  testing.  Entries  may  Include: 
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(1)  Shortcomings  which  do  not  require  corrective  action  (not 
considered  an  exception). 

L (2)  Recommendations  for  improving  projects  of  a similar  nature. 

(3)  Identification  of  support  items  that  have  not  been  accom- 
plished, and  a description  of  any  activity  in  progress  by  the  operat- 
ing agency  to  satisfy  the  requirement. 

(4)  A description  of  test  results  with  the  performing  agency 
and  date(s)  accomplished. 

(5)  A statement  to  the  effect  that  the  installation  agency  will 
forward  final  "as  built"  drawings  when  completed. 

(6)  A description  of  the  ac  power  system  with  identification  of 
source  and  backup  capability. 

(7)  A statement  to  indicate  that  a list  of  excess  material  was 
provided  the  operating  comnand  for  final  disposition  or  to  identify 
material  that  was  excess  to  the  project. 

p.  CERTIFICATION:  Enter  the  signatures  and  certification  that 
the  project  was  installed,  tested,  and  accepted  for  operation  with  or 
without  exceptions  as  applicable. 
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TECHNICAL  ACCEPTANCE  RECOMMENDATION  (SUMMARY) 

PAGE  OF  PAGES 

l LLLK 

DATE  (DAY,  MO,  YEAR) 

PRO JLCT /CON  1 R ACT  NUMbER 

I1TLE 

LOCA1 ION 

f FACILITY 

1 

TEST  DIRECTOR 

(DERATING  AGENCY 

ENGINEERING  AGENCY 

INSTALLATION  AGENCY 



TESTING  AGENCY 

PROJECT  DESCKlP 1 ION 

This  Technical  Acceptance  Recommendation  is  executed  by  the  onsite 
representatives  of  the  installation,  test  and  operating  agencies.  It  does  not 
constitute  official  acceptance  of  the  project  but  does  certify  that  the  MAJOR 
| ITEMS  INSTALLED  AND  DOCUMENTAI IUN  PROVIDED  are  as  stated  herein.  This  document 

further  certifies  that  the  project  has  been  installed  and  performs  satisfactorily 
in  accordance  with  the  requirements  listed  under  REFERENCES  except  as  noted 
under  EXCEPTIONS  and  REMARKS.  Upon  execution  of  this  TECHNICAL  ACCEPTANCE 

RECOMMANDAi IUN,  USACEtlA  considers  this  project  complete  except  for  such 
follow-on  action  as  may  be  necessary  to  clear  the  EXCEPTIONS  stated  herein. 

USACEElA  FM  98-R  Figure  8-1.  Technical  Acceptance  Recommendation. 


1 Jan  79  Replaces  HQ  USACEEIA  CCC-TED-QA  FM  98  which  is  obsolete 
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IECHNICAL  ACCEPTANCE  RECUMMtNDAI ION 
(INSTALLED  EQUIPMENT) 

( CCCR  702-2) 


PROJECT /CON  I R ACT  NUMBER  I I1TLE 


MAJOR  EQUIPMENT  INSTALLED/RtLOCATED 


BOM I DESCRIPTION 
ITEM  I 
NO.  I 


PAGES 


DATE  (DAY,  MO,  YEAR) 


LOCAI ION 


PART  NUMBER/FSN 


QUANTITY 


Figure  8-1.  Technical  Acceptance  Recommendation  Continued. 
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TECHNICAL  ACCEPTANCE  RECOMMENDATION  (EXCEPTIONS)  PAGE  OF 

( CCCR  702-2)  ■■  ■ 

DATE  (DAY,  MO,  YEAR) 


16  February  1979 


OF  PAGES 


PROJECT/CON  I RACT  NUMBER  I II  TIE 


LOCAI ION 


EXCEPTIONS 

ENGINEERING  Q 

INSTALLAI IUN  □ 

other  □ 

SUGGESTED 

ACTION 

AGENCY 


Figure  8-1.  Technical  Acceptance  Recommendation  Continued. 
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TECHNICAL  ACCEPTANCE  RECOMMENDATION 
(CEKI  IHCAl  IUN) 

PAGE  OF  PAGES 

DATE  (DAY,  MO,  YEAR) 

PKOJECT/CONTRACT  NUMBER 

liTLE 

LOCAHON 

CERTIFICATION 

Acceptance  tests  and  Quality  Assurance  Inspections  are  complete  for  equipment 
installed  under  this  project. 

WITHOUT  EXCEPTIONS  □ WITH  NOTEO  EXCEPTIONS  □ 

INSTALLAl IUN  AGENCY 

SIGNATURE  AND  I1TLE 

PRINTEO  | 

OPERATING  AGtNCY 

SIGNATURE  AND  I1TLE 

PRINTED 

| TEST  AGtNCY 

SIGNATURE  AND  TITLE 

PRINTED 

ACCEP‘ 

Equipment  herein  certified  successfully  If 
operation. 

TANCE 

istalled  and  tested.  Is  accepted  for 

OPERATING  COMMAND 

SIGNATURE 

IITLE 

Figure  8-1.  Technical  Acceptance  Recommendation  Continued. 
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16  February  1979 
(CC-OPS) 

FOR  THE  COMMANDER: 


SEIP  012 


OFFICIAL: 


LTC,  AGC 

Adjutant  General 


EUGENE  J.  VITETTA 
Colonel,  GS 
Chief  of  Staff 


DISTRIBUTION: 

Special 
5 - CC-PA-AMP 
10  - CCC-CED-SEP 
4 - CCC-CED-SW 

4 - CCC-TED 

5 - USACEI  Bn 

10  - USACEEIA-CONUS,  ATTN:  CCCN-TR,  Fort  Ritchie,  MD  21719 

10  - USACEEIA-EUR,  APO  New  York  09056 

10  - US  Army  Signal  School,  ATTN:  ATSN-CD-MS,  Fort  Gordon, 

GA  31905 

2 - US  Army  Materiel  Development  and  Readiness  Command,  ATTN: 

CCN-PI-P,  Washington,  DC  20315 
5 - 5th  Signal  Command.  APO  New  York  09056 
5 - 7th  Signal  Comnand,  Fort  Ritchie,  MD  21719 

1 - US  Army  Communications  Command,  ATTN:  CC-OPS-PT,  Fort 

Huachuca,  AZ  85613 

2 - US  Army  Training  and  Doctrine  Command,  ATTN:  ATCE,  Fort 

Monroe,  VA  23351 

2 - US  Army  Forces  Command,  ATTN:  AFCE,  Fort  McPherson,  GA 
30330 

2 - Defense  Communications  Agency,  Technical  Library  Center, 
Code  205,  Washington,  DC  20305 

* 12  - Defense  Documentation  Center,  Cameron  Station,  Alexandria, 

VA  22314 


2 - US  Air  Force,  ATTN:  USAFSAAS/TEOOA,  Keesler  AFB,  MS 
2 - 1842  EEG/EEISD,  Scott  AFB,  II  62225 
2 - Naval  Electronic  Systems  Command  (NAVELEX),  Code  51032 
Washington,  DC  20315 
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This  standard  engineering  installation  package  is  based  on  the  most  current  thinking  at 
US  Army  Communications  Command.  Your  experience  and  help  can  improve  our 
responsiveness  in  this  area.  Please  send  us  your  comments.  Thanks. 

SEIP  MGT  Officer 

Comments  on  SEIP  (please  give  number)  AUTOVON  879-6719 


How  can  we  contact  you? 


Rank  Name  Duty  position  Duty  station  AUTOVON  number 


This  standard  engineering  installation  package  is  based  on  the  most  current  thinking  at 
US  Army  Communications  Command.  Your  experience  and  help  can  improve  our 
responsiveness  in  this  area.  Please  send  us  your  comments.  Thanks. 

SEIP  MGT  Officer 

Comments  on  SEIP  (please  give  number)  AUTOVON  879-6719 
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HEADQUARTERS,  US  ARMY  COMMUNICATIONS- ELECTRONICS 
ENGINEERING  INSTALLATION  AGENCY 
Fort  Huachuca,  Arizona  85613 

Change  29  July  1983 

No.  1 


STANDARD 

ENGINEERING  INSTALLATION  PACKAGE 
TERMINAL  VHF  OMNIDIRECTIONAL  RANGE  (TVOR) 
SYSTEM  AN/FRN-41 


USACC  SEIP  012,  16  February  1979,  is  redesignated  USACEEIA  SEIP  012,  per  USACC 
Supplement  1 to  AR  310-2  is  changed  as  follows: 

1.  Remove  DD  Form  1473,  Report  Documentation  Page,  and  destroy. 

2.  Make  the  following  pen  and  ink  changes: 

a.  Page  1-12,  paragraph  1.5a(l),  delete  CCTM  105-50-21.  Renumber  paragraph 
1.5a. 

b.  Page  1-15,  paragraph  1.6.1,  line  7,  change  office  symbol  ATTN:  CCC-CED-STD 
to  CCC-CE-ES . 

c.  Page  1-15,  paragraph  1.6.2,  Line^,  change  office  symbol  ATTN:  CCC-S PT-RM 
to  CCC-DRM-P-R . 

d.  Page  2-3,  paragraph  2.4,  line  11,  change  site  concurrence  letter  (SCL)  to 
project  coordination  letter  (PCL). 

e.  Page  3-15,  paragraph  3.4.1,  line  2,  change  two  sets  of  drawings  to  three 
sets  of  drawings. 

f.  Page  4-1,  paragraph  4.1.2,  lines  2 and  3.  Change  USACC  Commander  and 
another  "marked-up"  to  local  commander  and  two  ”marked-up". 

3.  After  posting  this  change  file  the  change  sheet  in  front  of  the  basic 
publication  for  reference  purposes. 

FOR  THE  COMMANDER: 


HOWARD  C.  RICHARDS 
Colonel,  Signal  Corps 
Deputy  Commander 
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